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HISTORY OF CANADIAN SURGERY
TH E M.G.H. TWINS
CLAUDE E. W ELCH, M.D., F.A.C.S.,* Boston, Mass.
A n y o n e who has visited the sister medi

cal institutions, the Montreal General Hos
pital and the Massachusetts General Hos
pital, or who has studied their respective
histories, will be impressed by the simi
larity between them. Consequently, the
story of the one is, in many respects, the
story of the other. This communication will
consider the life history of these unusual
twins, the M.G.H. in Montreal and the
M.G.H. in Boston.
The year of birth of this famous pair
may be taken as 1821, when the corner
stone was laid in Montreal and the Bulfinch building was completed in Boston
(Figs, la and b). The details of concep
tion are less obvious. Bostonians are in
clined to emphasize the date 1811, when
their hospital was authorized by the State
Legislature; this twin therefore had a ges
tation period of 10 years. This was the same
year in which James McGill signed his will,
bequeathing the Burnside estate to the fu
ture university. Conception of the hospital
in Montreal took place at a slightly later
date; it is rumoured that in accord with
nature’s laws, it was abetted by a cold
winter in 1817. At any rate the Montreal
hospital passed through a larval stage on
Craig Street before it moved to the quar
ters it was to occupy on Dorchester Street
for over a century.
The newly born were remarkably similar
in external appearance and in size and,
since they grew to maturity in different
countries, both were called by the same
name—“The M.G.H.”. Insofar as the Boston
twin was concerned, it developed in a
completely provincial manner with little
knowledge that any other hospital existed.
For example, in all the official histories of
the Massachusetts General, not one refer“Visiting Surgeon, Massachusetts General Hos
pital; Clinical Professor of Surgery, Harvard Med
ical School; Visiting Professor, Department of
Surgery, McGill University, Faculty of Medicine.
Address delivered at a dinner held by the Depart
ment of Surgery of McGill University in honour of
Dr. Welch, November 17, 1964.

Fig. la .—The Montreal General Hospital in its
early days. This building, the second institution
housing the hospital, was begun in 1821 and
completed the following year.

Fig. lb .—The Massachusetts General Hospital,
as it appeared in 1821. The original building, de
signed by Bulfinch, was one of tne architectural
masterpieces of Boston of that era.

ence is made to the Montreal General and
only a single line was devoted to Osier
on the occasion of one of his numerous
visits to Boston.
During their lives the development of
the twins has followed a surprisingly uni
form pattern, which suggests that world
events shape the course of history and that
all hospitals reflect these changes as they
occur. The discovery of bacteria, fermenta
tion and antisepsis in early years forced
hospitals to develop in the same model,
just as the press of multitudes of patients,
and the availability of large sums for re
search purposes now shape the physical
forms of these institutions.
On the other hand, at rare intervals,
brilliant discoveries or important events in
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one five-year period the M.G.H. in Boston
received total bequests of only $1000) and
by infectious disease, a constant struggle
was necessary to maintain the hospitals.
Nor were these institutions particularly
popular for many years: The first patient
was admitted in Boston on September 1,
1821, but the second did not appear until
three weeks later. On the other hand, the
period that the Boston hospital spent in
the doldrums was short compared with the
“sitdown strike” that one Desriviers, the
occupant of the McGill estate, was carrying
out in Montreal at this time which delayed
the physical development of McGill for
nearly three decades. Desriviers was very
slow to move off the property; indeed, it
is said that there was a great desire to
dispossess him well before he left.
Epidemic infection, the scourge of “hos
pitalism”, forced the evacuation of the Bos
ton Hospital in 1827, when an outbreak of
erysipelas occurred. It also led to serious
consideration of closure of the Montreal
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certain institutions give them a temporary
distinction. In Montreal, in addition to the
excitement attendant upon the birth of
the Montreal General, there have been two
notable periods: The first was engendered
by Osier; the second began with the great
physical transformation through which the
present, fine new hospital was created in
1955.
Likewise, in the history of the Massa
chusetts General Hospital there have been
two great eras: The first was associated
with the first public demonstration of the
use of ether in 1846 (Fig. 2), an event
which imparted a tremendous impetus to
surgery and changed it, as Churchill has
said, “from legalized assault to an art”’.
The second period covers the last 25 years
when a great upsurge in medical research
saw the Boston twin develop from a local
to an international institution.
Except for these years of greatness, the
history of the two hospitals has been much
the same. Constantly beset by poverty (in

Fig. 2.—The first public demonstration ot the use ot ether in the historic ether dome
of the Massachusetts General Hospital, as depicted by Hinckley. Dr. J. C. Warren is ex
tracting a tumour from the neck of the anesthetized patient. After the operation he turned
to the audience saying: “Gentlemen, this is no humbug.”
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institution in 1860 because of the great
numbers of patients with smallpox.
Hospitals practised segregation to an ex
tent that is surprising to us now. In Boston,
Negroes, syphilitics (who had to pay double
charges), female medical students and those
with the itch were singled out in specific
restrictions. No female medical students
appeared in Harvard Medical School until
nearly 60 years after Maude Abbott made
medical history at McGill. In 1851, Bowditch in his history of the Boston twin
makes a curious comment on the mores of
that era: “Deficiencies exist in the M.G.H.
The Trustees feel that a tendency to an ex
cess of foreigners among the patients is an
evil of the greatest magnitude and entire
ly violates the intent of the hospital’s orig
inal founders.” He implied that it was most
unfortunate that “there has always existed
a rule that every case of sudden accident
may at once be brought to the hospital. Of
these sufferers by accidents a very large
proportion are Irish. Some of them are, in
all respects, most deserving and suitable
persons; while others are so repulsive in
their personal habits and appearance as to
be disgusting and offensive to those near
them, and most unwelcome and unfit guests
for our neat and orderly establishment.”
In the first 50 years of their lives, the
twins existed in a form so insignificant as
to be unrecognizable to those who know
these great cathedrals of medicine today.
Surgery was in a particularly unenviable
state. In Montreal, no differentiation was
made between physicians and surgeons
until 1883. Although in Boston surgeons
were designated from the time of the for
mation of the hospital, there was relatively
little grist for their mill. For example, the
famous J. C. Warren, who carried out the
first operation under ether that was demon
strated to the public (Fig. 3), wrote briefly
in his diary:
“January 3, 1852— Operation in the hos
pital for the extirpation of the lower part
of the rectum; the first time this operation
has been done in our hospital.”
“March 2, 1852— Prepared an analysis of
the cases attended by me in the hospital
during my four months’ term: total number,
96; operations, 19; fractures, 25.”
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Fig. 3.—John C. Warren, the most eminent
surgeon of the first half-century in the life of the
Massachusetts General Hospital.

He served the hospital for 32 years. In
that time he performed 535 operations, an
average of 17 per year; eight of these were
in the abdomen, five for strangulated her
nia, two for closure of an artificial anus and
one for urinary extravasation. It is no won
der that the surgical specialties are a mod
ern development.
About 1850 medical artists began to ap
pear. Physicians and surgeons vied in their
demonstration of unusual cases (Figs. 4a
and b).
After the discovery of anesthesia, sur
gery began to strain at its barriers, trying
to break into fields from which it was re
stricted by the terrible infections that so
frequently followed operation. Yet, when
Lister made his famous announcement in
1867, the world failed to appreciate its
significance. Almost simultaneously the his
torical Boston ether dome was replaced by
a new surgical amphitheatre; 8000 opera
tions had been performed in it during its
47 years of use. Montreal General surgeons
were among the first on this continent to
support Lister; probably this was due to
their strong Scottish tradition. Dr. Thomas
Roddick brought the carbolic spray to
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Fig. 4a
Fig. 4.—Contributions of medical artists and
photographers to medical science, (a) A girl with
what was probably a meningioma. This picture,
published in colour, demonstrated an exception
ally fine harmony since the patient apparently
chose her dress to match the colour of her tu
mour. (From J. Mason Warren, Surgical Opera
tions.) (b) An exceptional case of favus. (From the
Montreal General Hospital’s pathological reports,
1880.)

Montreal from Edinburgh in 1877, and
within a few years published a series of
cases so impressive that the success of the
method was assured. He said:
“For many years the hospital staff has
been almost in despair over their surgical
cases. It was exceptional to save an ampu
tation, and operations of the magnitude of
breast and tumour excisions were frequent
ly followed by fatal results.”
He went on to list 64 major cases treated
by the new method with only two deaths.
On the other hand, it is surprising to re
alize that Listerian antisepsis was not used
in the Boston M.G.H. until 10 years later.
The Montreal General Hospital was
surging into a period of greatness, and the
Massachusetts General Hospital was re-

Fig. 4b

lapsing into another decade of mediocrity.
Into this exciting era in Montreal came
the young Osier who introduced his new
microscopes and became the first patholo
gist of the hospital (Fig. 5). By his en
thusiasm and vigour, he awakened Ameri
can medicine. While books and essays
flowed from his facile pen, Boston could
not hope to keep pace. However, in 1886
the relatively taciturn Reginald Fitz, in the
Massachusetts General Hospital, presented
his famous paper on appendicitis, advocat
ing early operation. Although his original
manuscript was published in the American
Journal of Medical Sciences, it was the
single page abridgement in the Boston
Medical and Surgical Journal that effec
tively transmitted this knowledge to the
public (Fig. 6).
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The stage was set for the development
of the new specialty of abdominal surgery
(Fig. 7). The need had been shown and
sepsis apparently had been conquered. A
new professor of surgery was appointed
in the Massachusetts General Hospital and
Harvard Medical School. He was John
Homans, a famous ovariotomist. It was ex
pected, as he was appointed in 1885, that
he would develop the new specialty; but
the terms of his appointment stated ex
pressly that he was to perform no abdom
inal surgery in the hospital.
However, by this time the great star of
the Hopkins had risen and a new type of
hospital formed. The revolution had be
gun; it was reflected in all hospitals else
where. Resident staffs were established
and clinical research within hospital walls
was born. In all of this the Montreal Gen
eral could well claim a paternal interest.
Medical education assumed a new form.
Cushing dedicated his L ife of Sir William
Osier “to medical students in the hope that
something of Osier’s spirit may be con
veyed to those of a generation that has
not known him; and particularly to those

Fig. 5.—Sir William Osier, pathologist and
physician, Montreal General Hospital. This por
trait, done in his later years, was chosen to show
the great similarity in appearance to that of Dr.
Fitz.
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Fig. 6.—Dr. Reginald Fitz, pathologist and
physician, Massachusets General Hospital. He es
tablished the entity of appendicitis (though others,
including Osier, had suggested the relationship
of appendicitis to “perityphylitis”). He also de
scribed pancreatitis for the first time.

in America lest it be forgotten who it was
that made it possible for them to work at
the bedside in the wards.”
Medical schools stabilized and expand
ed. The twins, now staid, proud, and re
spectably mature, were each routed from
their comparative lethargy, in Montreal, by
the Royal Victoria in 1890, and in Boston,
by the Peter Bent Brigham in 1913. These
new institutions have attempted ( of course
unsuccessfully), by the wiles and brashness
of youth, to claim McGill and Harvard as
their own.
In recent years, the twins again have
risen to prove their greatness. The Mont
real General, in its brave move to a new
site almost a decade ago, has acquired a
fine physical plant from which it has ex
panded all of its facilities for the care of
patients, medical education, and medical
research. In addition the image of the
Montreal General has been projected
across the border and on the international
stage by the activities of many members
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Fig. 7.—The first planned elective laparotomy performed in the Massachusetts General Hos
pital, in the new operating theatre devoted to abdominal surgery. Dr. Samuel Mixter is applying a
clamp to the base of the uterus, amputated for fibroids. The stump of the uterus was exteriorized,
and the patient recovered after a protracted period of healing.

of its staff; for example, the elder Fraser
Gurd (Fig. 8) at one time held the impor
tant offices of President of the American
Association for the Surgery of Trauma,
President of the American Association for
Thoracic Surgery and Vice-President of
the American College of Surgeons and
Vice-President of the American Surgical
Association, meanwhile the Massachuetts
General, by a succession of small buildings
and widi the aid of an enormous expansion
of the physical plant that now is under
way, will soon accomplish the same results.
A comparison of the two institutions
shows that their similarity continues
(Tables I, I I ). Beds, patients, and the cri
teria of clinical success are closely com
parable. However, hospitals must continue
to reflect the activities of the community
and nation, and it is perhaps for this rea
son that we have, in Boston, been spurred
on to phenomenal expansion in the last
four years. The same pressures may be
expected to mount in Canada in the next
few years.
The population explosion in Boston has
required a great increase in clinical facili-

Fig. 8.—Dr. Fraser B. Gurd. His contributions
to Canadian and international surgery were nu
merous, particularly in the field of trauma.
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TABLE I . — P a t i e n t C a e e , 1963
M .G .H .
M on trea l

778
Beds.......................................
18,253
Discharges.............................
4%
Mortality rate......................
Autopsy rate......................... . 67.4%
12,414
Operations.............................
OPD visits............................ , 169,959
21,900
Emergency ward visits. . . .
Radiology.............................. . 100,334
2,017
Tumour clinic.......................

TABLE II.— E d u c a t io n

and

M .G .H .
B oston

999
28,800
4%
65.1%
16,180
189,679
47,191
149,542
7,601

R e s e a e c h , 1963

M .G .H .
M on trea l

Medical students....................
440
Interns and residents . . . .
136
Foreign doctors..................
46
School of nursing...................
317
Research budget.................. $409,908
Papers published....................
121

M .G .H .
B oston

505
156
115
340
$7,781,361
500

ties, and a significant expansion o f teach
ing efforts at all levels, from the m edical
student through the internship and resi

CHIRURGIE DES CORONAIRES. Bases Anatomiques, Physiologiques et Pathologiques —
Coronarographie—Methodes Chirurgicales et In
dications. G. Arnulf. 390 pp. Illust. Masson &
Cie, Paris, 1965. 110 F. $22.00 (approx.).

L’auteur de ce volume s’est interesse a la chi
rurgie coronarienne pour plus de trente ans.
II a eu des contacts personnels et soutenus
avec la plupart des chirurgiens du monde dont
la competence dans ce domaine est reconnue.
Ce livre est tres bien ordonne. Les premiers
chapitres etablissent les bases anatomiques,
physiologiques et pathologiques de la chirurgie
coronarienne. Le chapitre le plus interessant
est celui ou l’auteur cherche a etablir la
valeur de chacune des nombreuses techniques
qu’on a preconisees pour revasculariser le
myocarde ischemie. Dans chaque cas, il rapporte l’opinion de differents chirurgiens avec
presentation de resultats tant chez l’animal
que chez Fhumain; il termine par sa propre
appreciation.
Cornme il fallait s’y attendre, Arnulf discute
longuement de la valeur des operations nerveuses et recommande la resection du plexus
pre- et sous-aortiqua. Cette intervention qu’il
a preconisee n’a Das encore ete accueille favorablement par les chirurgiens. Par ailleurs,
nous aurions aime voir l’auteur discuter plus
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dency and into the postgraduate period.
The emergence o f our hospitals as great
centres o f m edical know ledge has led to an
enormous increase in the num ber o f fo r
eign visitors, residents, and research fe l
lows. Finally the assignment of large funds
to medical research, particularly b y the
Federal Governm ent in the U.S.A., has led
to a spectacular increase in the amount o f
research in the Massachusetts General H os
pital. Evidence o f this is provided b y the
fact that $7,780,000 was spent on research
in 1983 and 500 papers w ere published by
the staff during that period.
The twins now face a trying but excit
ing period o f developm ent. T h e voluntary
hospitals now em erge as the centre o f all
medical activities, about w hich spin the
satellites o f students, practitioners and en
tire communities that depen d upon them
for life itself. Although they have been
harassed throughout b y financial problem s,
our hospitals must and will m eet these in
creased challenges b y expanded efforts and
unflinching determination.

longuement les travaux de Vineberg, de Bige
low et d’Effler.
La bibliographic de ce livre est imposante.
Ce volume sera d’une grande utilite pour tout
chirurgien interesse a la chirurgie coro
narienne.
THE LOCOM OTOR SYSTEM -Functional His
tology. Michael C. Hall. 435 pp. Illust.
Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto, 1965. $18.50.

In this well-illustrated text book, the author
covers a very wide range of histological sub
jects, all having a direct bearing on the struc
ture and function of the locomotor system.
The individual chapters are concise, the
language is clear, the format is satisfactory
and the subjects are, above all, presented in
an interesting manner. The bibliography is par
ticularly impressive and this text is highly
recommended for the postgraduate student
of anatomy, general surgery and medicine. It
should be particularly valuable for postgradu
ate students in the disciplines o f orthopedic
surgery and rehabilitation medicine and for
all these groups, is unhesitatingly recom
mended. There is much new material in the
book and it is well worth its price of $18.50.
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O R IGIN AL ARTICLES
METABOLIC CHANGES IN THE INTESTINAL MUCOSA DURING
HEMORRHAGIC SHOCK*
GUSTAVO BOUNOUS, M.D., Montreal, Que.
H emorrhage and retransfusion still repre
sent the principal mode by which experi
mental shock is induced in the laboratory
animal. The short time-interval between
retransfusion and death is called normo
volemic shock. Our previous studies have
dealt with the regional hemodynamic
changes occurring during this critical
phase of shock in relation to the changes
in cardiac output. These studies have shown
that the mesenteric, hepatic and peripheral
circulations are adjusted, in normovolemic
shock, in a way that reflects closely the
average changes in the whole body.1
The present paper describes an experi
mental study of the local conditions which
develop in certain organs during hemor
rhagic shock. If a dog is bled to a blood
pressure of 35 to 40 mm. Hg, the blood
flow is markedly reduced in most organs
and systems. Increased oxygen extraction
per unit of blood volume compensates to
a certain extent for this reduction in blood
flow. Beyond this limit, the typical signs
of cellular hypoxia become manifest in the
blood stream. Biochemical changes which
occur in living cells during the early phase
of bleeding result mainly from the de
creased availability of oxygen, which
causes overall depression in those energyproducing processes which depend upon
oxidative phosphorylation. If the with
drawn blood is retransfused, cardiac out
put and tissue perfusion return immediate
ly to normal; the increase in oxygen uptake
of the cells allows compensation for the
energy lost during the period of hypo
volemia. However, if hypovolemia is al
lowed to persist for a longer period of
time, the changes produced become more
severe. Loss of reflexes and profound vaso
dilatation suggesting an overwhelming tox5From the University Surgical Clinic, The Mont
real General Hospital, Montreal, Que.
Presented as the address of the Medallist in Sur
gery (1964) at the 34th Annual Meeting of the
Royal College of Physicians and Surgeons of
Canada, January 21, 1965.

ic episode are characteristic signs during
this dangerous stage. If this situation per
sists for a certain critical period, retransfu
sion of blood will not bring about survival.
Although blood pressure and flow can be
restored and maintained at near-normal
values for several hours, death usually
occurs within four to 18 hours. Certain ir
reversible biochemical changes have oc
curred in a sizeable portion of the cell
mass during the late hypovolemic period,
changes which ultimately rendered ineffec
tual the recirculation of oxygenated blood
to the tissues. Whether the primary hemo
dynamic insult is hemorrhagic, toxic or
cardiac in nature, the final common effect,
cellular hypoxia, seems to go beyond the
vascular bed. In the dog, this final phase
which follows retransfusion, usually called
normovolemic shock, is characterized by
depressed total-body oxygen consumption
and a cardiac output which is maintained
within normal range until the final col
lapse.
The hypothesis from which we worked
may be stated as follows: The sudden cardiocerebral events, called death, appear to
be preceded by a jreriod of subnormal
activity of the life-maintaining processes
of oxidative phosphorylation. Is this a dif
fuse phenomenon or is it localized within
a specific organ or system and, if localized,
does the hypothetical organ in which it is
localized play a role in bringing about the
final demise of the organism as a whole?
In a rapidly deteriorating situation which
might gradually involve numerous organs
or systems in its progress towards death,
early observations rather than the final
autopsy is of primary importance in de
tecting the potential initiator of the down
fall of the organism. My colleagues and I
studied regional blood flow and oxygen
consumption following retransfusion of
blood and demonstrated a specific profound
depression in oxygen uptake by the intes
tine despite optimal mesenteric blood flow

METABOLIC CHANGES IN SHOCK
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at a time when appropriate measurements
in the liver and limbs indicated a good
correlation between flow of blood and con
sumption of oxygen.1 This indication of a
metabolic breakdown was confirmed when
oxidative phosphorylation and nucleotide
synthesis were found to be greatly de
pressed in the mucosa of the small intes
tine after retransfusion of the blood, and
before any similar change could be de
tected in the liver or muscular tissue.2 The
only reliable pathological sign of shock in
the dog, intestinal hemorrhagic necrosis,
was thus linked in the living animal to a
severe metabolic change in the epithelial
lining of the intestinal mucosa.
The occurrence of hemorrhagic necrosis
in the intestine of shocked dogs has been
related by most investigators to a selective
spasm of either the intestinal arterioles or
the hepatic venous sphincters, or to the
opening of arteriovenous shunts in the in
testinal submucosa.
M a t e r ia l

and

M eth ods

Healthy young dogs were used. Light
anesthesia was obtained using intravenous
pentobarbital with intubation to maintain
an adequate airway. To induce a state of
shock the dog was bled rapidly through
a femoral arterial catheter into a reservoir
bottle until the arterial blood pressure had
fallen to a level of 30-40 mm. Hg. The dura
tion of the period of hypovolemia, usually
three to five hours in irreversibly shocked
dogs, was based upon the appearance of
significant signs of impending irreversibil
ity, such as loss of reflexes and peripheral
vascular collapse. In the shocked dog, the
following studies were carried out 10 to
15 minutes after reinfusion of shed blood:
P32 in a dose of 10^g./kg. was injected
intravenously and biopsies of intestinal
mucosa were taken from the terminal ileum
one, two, three, five, 10, 15, and 30 minutes
following the injection of P82 and liver
biopsies after 10 and 30 minutes. With re
spect to the bowel wall, an area of approxi
mately 3 cm. in diameter was excised. In
order to study the biopsy material, the
epithelial mucosa of the intestine was sep
arated from the muscularis mucosae.
Determinations of specific activity of the
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nucleotide phosphate (mainly adenosine
triphosphate) and inorganic phosphate pre
sent in the acid-soluble fractions of the
tissue homogenates (both bowel and liver)
were made by a method described previous
ly.2 The nucleotide phosphates were di
vided into two fractions: The first contained
the two outer phosphates of the ATP mole
cule (pyrophosphates) and reflected the
rate of oxidative phosphorylation. The
second fraction contained the innermost
phosphate (total nucleotide phosphate) and
reflected the rate of synthesis of the nucleo
tide molecule.
To recover this second fraction, that is
to split the innermost phosphate of the
nucleotide molecule, the charcoal residue
was kept overnight at 38° C. with added
ashing mixture (concentrated HNO:» and
H2S 0 4). The labelling of the innermost
phosphate does not occur during oxidative
phosphorylation but takes place during the
synthesis of the new nucleotide molecule,
thus the turnover of this phosphate reflects
nucleotide synthesis.
Four experimental groups of dogs were
studied. The first was a control group of five
normal dogs (left column, Fig. 5); the sec
ond was a group of five irreversibly
shocked dogs (middle column, Fig. 1) and
the third was a group of three irreversibly
shocked dogs that showed severe intestinal
hemorrhagic necrosis (far-right column, Fig.
1). The fourth group (right-half of Fig. 5)
was made up of irreversibly shocked dogs

Fig. 1.—Upper-half: Specific activity of inor
ganic phosphates in /i mole/m l. (ordinate) plotted
against time in minutes following injection of P32
(abscissa). Mucosa (broken line). Adjacent muscu
lar layers (solid line). Lower-half: Specific activi
ties of total nucleotide phosphate in ileal mucosa
in adjacent muscular layers and in liver, 30 min
utes after injection of P32.
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in which intestinal biopsies were taken from
a section of bowel protected from hemor
rhagic necrosis by the infusion of a specific
trypsin and chymotrypsin inhibitor (Trasylol), vide infra; this did not show evidence
of hemorrhagic necrosis.
Details of methods used in these studies
will be found in previous publications.1'3
D iscussion

These investigations provided an oppor
tunity to study simultaneously the conver
sion of P;;- into pyrophosphate and nucleo
tides in the mucosal cells and, by
comparison, in the adjacent muscular layer
of the intestine and in the liver. Before P3is taken up by the cellular enzyme system
in the normal process of metabolism, it is a
small inorganic molecule whose transport
and distribution are dependent upon the
blood flow in the tissue. Labelled inorgan
ic phosphorus is carried into the capillaries
by flow, where it diffuses out of these ves
sels and becomes distributed in the inter
stitial and intracellular spaces accessible to
phosphate. The initial rate of rise and the
first peak are consequent to the distribu
tion of isotope into the capillary bed by
flow, and its diffusion into the tissues. The
fall is consequent to the removal of the
label from the capillary bed by flow, and
the diffusion back into the capillary bed of
extravascular label. Recirculation of iso
tope results in a steady-state value which
declines slowly. The height of the peak is
interpreted as reflecting the volume of cir
culating blood in the given tissue at the
time of excision. By studying the turnover
of inorganic phosphate, a simultaneous ap
praisal of both the hemodynamic and me
tabolic patterns of the tissue was possible.
In Fig. 1, in the left column, the normal
situation is illustrated; in the top row, the
specific activity of inorganic phosphate is
plotted against time in minutes: The mu
cosal and muscular layers are compared.
In the normal hemodynamic pattern, a more
rapid flow of the label in the mucosa indi
cates a greater concentration of the label
in the capillaries and a greater rate of flow;
the peak in specific activity and the subse
quent fall occur in about one-half the time
noted in the muscle. On the ordinate in Fig.
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1, the average specific activity of the total
nucleotide phosphate has been plotted. In
the lower section, the three histograms
show in three columns the average rate of
nucleotide synthesis for the three tissues
examined 30 minutes after the injection of
P32; the mucosa shows the highest meta
bolic rate, then the liver and the muscle.
When these studies were repeated in the
immediate post-transfusion phase of dogs in
irreversible shock (middle panel, Fig. 1), the
metabolic rate was observed depressed in
the mucosa concomitant with a delayed
peak of the inorganic phosphate curve, sug
gesting an increase of the extravascular
to vascular space ratio. The phosphate is
carried along the capillary and diffuses
extravascularly. If the capillaries are quite
permeable, it would be expected from
Goresky’s formula that the rate of propaga
tion of the electrolyte would be delayed by
a factor related to the size of the accessible
extravascular space, that is, if tissue be
comes edematous or hemorrhage occurs
in the tissue, the phosphate concentration
wave would travel more slowly along the
capillaries. This factor would explain the
delay observed in the peak of specific ac
tivity in the mucosal tissue. The depression
in total radioactivity is attributed to a re
duction in the accessible capillary bed. In
the most severe shock (right-hand panel),
massive hemorrhagic infarction was present
in the excised mucosa, and the delayed ap
pearance in the peak of specific activity
was associated with a depression in the
height of radioactivity for inorganic phos
phate, indicating a reduction in the size of
accessible mucosal vascular bed associated
with a lower metabolic rate.
The concomitance of hemodynamic al
terations, cellular metabolic depression and
pathological evidence of hemorrhagic ne
crosis in the mucosa were indicative of a
causal relationship between impaired hem
odynamics and tissue necrosis implicating
(as suggested by others) a primary selective
hemodynamic deficiency initiated during
hypovolemia and persisting following re
transfusion of blood. The concomitance
was obvious, particularly in the most ad
vanced cases, but the surprising rapidity
with which hemorrhagic necrosis develops
in the mucosa suggested that an exact as-
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sessment of the time-sequence and charac
teristics of the three individual phenomena,
tissue hemodynamics, metabolic and ana
tomical changes would lead to a better
understanding of their reciprocal relation
ships. If the correlations between time of
appearance and severity of hemodynamic
and metabolic changes are considered
(middle and right hand columns, Fig. 1),
it will be noted that in both cases there
was a marked fall in mucosal metabolic
rate. However, in the presence of slight
hemorrhagic necrosis (second group) only
the speed of diffusion of P32 across the
extravascular space is reduced without any
significant change in the label-exchange
area, that is, the capillary bed. Tissue
edema or slight interstitial hemorrhage
could conceivably bring about this picture.
Only in the last group, advanced hemor
rhagic necrosis, was evidence of marked
reduction in capillary flow encountered.
Furthermore, an earlier phase was ob
served in which the two phenomena ap
peared in a still different form, that is if
one retransfuses the blood before any
hemorrhagic lesion is visible in the mu
cosa, tissue blood flow will be excellent but
metabolic activity will have already been
substantially decreased in the mucosal
cells. Although a point is reached in the
post-transfusion period, when severe capil
lary embarrassment is associated with a
marked fall in cellular metabolic rate, it
appears that metabolic changes may pre
cede alterations in local circulation.
W e conceived the hypothesis that the
reduction in metabolic rate, observed in
the intestinal mucosa during hypovolemia
and persisting following retransfusion of
blood, might impair the energy-dependent
defense mechanisms which protect the epi
thelial cells of the mucosa from dissolution
by intraluminal protease.
The postmortem pathology of the dog’s
intestine following shock is characterized
by submucosal hemorrhage, but our obser
vations on tissue from intestinal biopsies
excised at varying time-intervals before
death showed a progressive penetration of
the hemorrhagic lesions beginning at the
tips of the villi and working toward the
submucosa.3 The hypothesis noted above
was supported when it was demonstrated
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that a specific trypsin and chymotrypsin
inhibitor, Trasylol, injected into the intes
tinal lumen before shock, definitely pro
tected the treated segment from the devel
opment of hemorrhagic necrosis (Fig. 2).

Fig. 2.—The effect of local pretreatment with
trypsin inhibitors (treated area shown between
arrows) on the development of hemorrhagic ne
crosis in the ileum during shock.

The validity of this concept of local protec
tion was further assessed in different ani
mal species. The massive intestinal hemor
rhagic necrosis that develops in the rat
dying in shock can be prevented by liga
tion of the pancreatic duct and intralumi
nal injection of the trypsin inhibitor (Figs.
3 and 4). The characteristic hemorrhagic

Fig. 3.—Typical autopsy findings o f a rat that
died of hemorrhagic shock. Note hemorrhagic gas
tritis and hemorrhagic enteritis.

Fig. 4.—The effect of local treatment with
THAM (an alkalizing agent) upon the develop
ment of peptic hemorrhagic necrosis of the stom
ach in shock and of Trasylol (trypsin and chymo
trypsin inhibitor) on the development of tryptic
hemorrhagic necrosis of the ileum in shock.
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gastritis of the rat can be prevented by the
previous alkalinization of the gastric juice
with THAM; this alteration in pH inter
feres with peptic activity. The anatomical
integrity of the cellular layers of the mu
cosa is directly dependent upon its own
metabolic activity and inversely propor
tional to the digestive power of the proteo
lytic enzymes; the metabolic depression
which occurs in shock, effective throughout
the whole surface of the intestinal mucosa,
results in a diffuse hemorrhagic necrosis in
the ileum which we may now call “tryptic
hemorrhagic necrosis”.
We repeated the P32 studies during se
vere shock utilizing a loop of intestine pre
viously protected with trypsin inhibitor
and found that even under these condi
tions the mucosal metabolic activity is
markedly depressed following retransfu
sion of blood, although anatomical integ
rity of the cells and capillary system were
preserved and the capillary blood flow was
excellent (Fig. 5). As a matter of
fact, the marked elevation in radio
activity of the inorganic phosphate in
the mucosa as compared with the mus
cular layers of these dogs demonstrates
that the size of accessible capillary bed is
increased well above normal after retrans
fusion, and suggested a state of reactive
hyperemia. If at this stage one applies
trypsin to the mucosal surface, the picture
rapidly changes and the consequent mas
sive hemorrhagic infarct may hamper the
circulation of blood in the tissue. Because
a faster process masks a slower one, the
role and characteristics of the predigestive
phase of the cellular metabolic breakdown
can be better understood if this phase is
prolonged artificially through previous in
hibition of intraluminal proteases. An in
teresting observation made under these
conditions is the rapid disappearance of the
mucin shield from the tip of the villi.
It is understandable that trypsin acts to
digest a weakened cell during hypovolemia,
but why this process should continue fol
lowing retransfusion of blood is another
question. In other words, why should the
intestinal mucosa maintain (as we have
shown) a very low metabolic rate even
after normal hemodynamics have been re
established? Demonstration of the initiation
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Fig. 5.—Upper-half: Specific activity of inor
ganic phosphates in A mole/ml. (ordinate) plotted
against time in minutes following injection of P32
(abscissa). Mucosa (broken line). Adjacent muscu
lar layers (solid line). Lower-half: Specific activi
ties of total nucleotide phosphate in ileal mucosa
in adjacent muscular layers and in liver, 30 min
utes after injection of P32.

of cellular dissolution with trypsin sug
gested a further hypothesis which con
cerned the barrier function of the intes
tinal mucosa. The normal intestine
contains, in addition to bacteria and their
products, a great number of vasoactive
and cellular metabolic poisons. Some of
these have been recovered in the blood
stream of animals in the advanced stages
of shock. It is known that the function and
metabolic rate of most organs are greatly
depressed during hypovolemia. Active in
testinal absorption and the transport of
glucose, water and amino acid across the
mucosa are also reduced.
A second equally important and perhaps
unique intestinal function, the little-under
stood barrier function, should be now con
sidered. Even a momentary depression of
this physiological property could allow
passive penetration of the mucosal cells by
histotoxic substances, whether of bacterial
origin or products of incomplete digestion
and synthesis of biological constituents. It
is conceivable that, for a time at least,
these powerful poisons are contained with
in the cells before they are ultimately
pumped out of the cell and reach the blood
stream. The reduction of metabolic rate
produced in all tissues of the body by the
decreased blood flow during hypovolemia
could, following retransfusion of blood, be
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perpetuated in the epithelial lining of the
intestine by intracellular penetration of
substances capable of inhibiting oxidative
phosphorylation and related metabolic pro
cesses. Indeed this hypothesis appears to be
supported at least by the statistical analysis
of data derived from our observations vide
infra. Following retransfusion of blood, the
rate of metabolic activity in the mucosal
cells is significantly higher if the lumen of
the bowel was previously washed free of
feces, than that of the mucosa of adjacent
bowel in which only cellular disintegration
was prevented by the local application of
a trypsin inhibitor. That is to say, contact
between feces and the mucosal cell exerts
a deleterious effect upon cellular metabol
ism once the attenuating influence of
ischemic anoxia has come into play.
Several enzyme systems work in close
association within the mitochondria of the
cells to produce energy so that cellular
function may proceed. The synthesis of
ATP represents the principal mode by
which energy is stored within the cells.
What has been demonstrated here is that
long before death an entire organ has
practically ceased to exist as a functional
entity. When this point is reached, even
though the organ is perfused with oxygen
ated blood, its function is arrested by a de
pletion of the intrinsic biochemical mechan
isms upon which the production of energy
depends.
Early biochemical changes observed in
the mucosa of the intestine do not rule out
the possibility that later on other organs
may suffer analogous changes both from
ischemia or from the effect of toxins re
leased through a deficient intestinal barrier.
It appears, however, that the intestine is
the first organ to undergo an apparently
irreversible depression of processes vital,
not only to its function, but to its anatom
ical integrity.
The functional interdependence between
the organs and systems which are the site
of body defense mechanisms makes it diffi
cult to demonstrate that one specific organ
is primarily at fault, except on a chrono
logical basis. The “front-line” position of
the intestine in the presumed toxic path
ways may well give this organ such a
chronological status that would justify as
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signing to it a causative role in the ultimate
death of the animal.
Next, we attempted to specifically test
the intestinal barrier in vivo during normo
volemic shock. Curare was used for this
purpose because this poison is not spe
cifically detoxified in any organ of the
body; it is largely eliminated unchanged
by the kidney or diluted in the various body
compartments. Bernard4 demonstrated that
the normal intestinal mucosa is not perme
able to curare placed in the lumen of the
bowel. We confirmed this observation in a
large series of normal dogs. However, the
same dose of curare introduced into the
intestinal loop of the dog in the late stage
of shock, following retransfusion of blood,
produced the typical signs of curare poi
soning and death within a few minutes.
Subsequent studies have shown that the
very large surface area of an anatomically
intact but permeable mucosa represents a
far greater potential danger than the actual
disappearance of the cellular mucosal sur
face as seen in hemorrhagic necrosis. As the
loss of the barrier function of the intestinal
mucosa is not dependent upon the prior
development of tryptic hemorrhagic ne
crosis, the serious consequences of barrierfunction failure might conceivably develop
in species in which the trypsin-induced
hemorrhagic enteritis is not ordinarily a
feature of shock, in man for example. Our
studies and those of others have shown that
the intestinal chyme in man ordinarily con
tains far less trypsin than in the dog.
The evolution of the treatment of shock,
throughout the years, exemplifies how much
can be learned from experimental investi
gation. Only a decade ago, it was the
standard practice to complement blood
transfusion, in cases of refractory hypoten
sion, with levarterenol (Levophed) or other
vasopressor drugs. Today the pendulum has
swung to the opposite end of the arc and
increasingly, adrenolytic or sympatholytic
drugs are being administered in refractory
hypotension to improve capillary blood
flow.
It was assumed, when levarterenol was
administered, that the homeostatic efforts
of the body were insulficient and that vaso
constriction could be beneficially en
hanced by pharmaceutical means. Now it
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seems that nature’s own homeostatic effort
is excessive and that vasoconstriction, al
though improving central arterial pressure,
impairs vital capillary circulation. There is
no doubt that convincing experimental evi
dence indicates that vasopressor drugs have
a detrimental effect on tissue blood flow
and survival in shock.
Our studies have shown that intestinal
hemorrhagic necrosis in shock does not
originate from a faulty reaction of the
homeostatic mechanism but rather from
the loss of a physiological property. The ex
haustion of this property in the mucosal
cells is but a local reflection of the overall
reduction in metabolic activity resulting
from decreased circulating blood volume.
It is not an energy-requiring neuroen
docrine hyperactivity that produces the
damage. The wisdom of nature, so often
denied under conditions of stress or shock,
seems to withstand the trial of our obser
vations. In the light of these findings, it
may be asked whether some of the known
hemodynamic alterations seen in terminal
shock, such as the venular spasm benefici
ally relieved by adrenolytic agents, are
evidence of faulty hemostasis or are, in
fact, the undesirable effects of new local
conditions, pH changes, products of anoxic
metabolism, or toxins upon the vascular
wall. Similarly, may not changes in local
milieu exert momentarily unfortunate in
fluences upon the contractile power of the
myocardium and upon the rheological
characteristics of the blood itself?
The present approach to the treatment
of shock is largely based on volume re
placement plus manipulations of local
conditions and vascular tone. To be suc
cessful, pharmacological manipulation of
vasomotility requires an exact evaluation
of the particular conditions of the vascular
bed at the moment of treatment, whether
the arterioles, the precapillary sphincters or
the postcapillary venules are constricted or
dilated. In principle, however, it is uni
versally recognized that the timely replace
ment of blood volume is the principal fea
ture of treatment. As the lack of blood,
after a certain time, results in a shortage of
vital elements within the cells, one can
foresee a time when the addition of the
depleted enzymatic constituent could lead
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to the cellular metabolic recovery which is
the key to survival in the more advanced
phases of shock.

r

Su m m a r y

During normovolemic shock the meta
bolic deterioration of the intestinal mucosa
appears to reach an irreversible stage be
fore evidence of detrimental alterations in
local hemodynamics appears. Metabolic
depression renders the mucosal cells sus
ceptible to penetration and dissolution by
intraluminal proteolytic enzymes such as
trypsin and chymotrypsin. The character
istic hemorrhagic necrosis of the intestinal
mucosa of the dog and rat seen late in
shock is produced by this mechanism.
Tryptic hemorrhagic necrosis can be
prevented in both animals by previous in
activation of intestinal proteolytic enzymes
or pancreatic-duct ligation.
While the anatomical integrity of the
cellular layers of the mucosa can be pre
served even in late shock, metabolic and
functional activity of the cells continue to
deteriorate. Under these conditions, it was
found that the anatomically intact mucosal
membrane was permeated rapidly by intra
luminal curare.
The above changes in the mucosa appear
to correlate with the cessation of the bio
synthesis of mucin, as indicated by the al
most total disappearance of the protective
mucus coat from the tips of the villi after
three to four hours of hypovolemia.
As the breakdown of the intestinal bar
rier is not dependent upon the prior devel
opment of tryptic hemorrhagic necrosis,
the serious consequences of barrier-function
loss might conceivably develop in species
in which the tryptic hemorrhagic necrosis
is not ordinarily a feature of shock, such as
in man. Our studies and those of others
have shown that the intestinal chyme in
man ordinarily contains far less trypsin and
chymotrypsin than in the dog.
The enzymatic digestion of the intestin
al mucosal seen late in shock and the per
meability of curare are examples of the
loss of the mucosa-defense barrier through
out the whole intestinal surface. If the ob
served changes in permeability involve
other poisons normally present in the in-
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testinal lumen, the passage of these sub
stances into the blood stream could play
a predominant role in the pathogenesis of
shock.
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R esu m e
L ’auteur rapporte un travail experimental qui
porte sur l’etude des ehangements metaboliques
et morphologiques qui se developpent au niveau
de l’intestin au cours du choc hemorragique.
Lorsqu’un animal est saigne suffisamment pour
produire un etat de choc, la retransfusion du sang
preleve pourra ramener l’animal a un etat normal
si la periode de choc n’a pas ete trop prolongee.
Si celle-ci est suffisamment longue, la retransfusion de sang oxygene n’aura aucun effet et les
ehangements, dit irreversibles, qui se manifestent
sous forme d’anoxie cellulaire, produiront fatalement le deces. Les phenomenes qui precedent la
mort, se traduisant par une activite annrmale
maintenant la vie, ont ete analyses. S’agit-il d’un
phenomene generalise interessant tous les organes
ou d’un phenomene localise a un organe ou un
systeme? Telle est la question que s’est posee
1 auteur qui a analyse l’activite metabolique et
hemodynamique au niveau de 1’intestin au cours
du choc liypovolemique.

L ’ARRET CIRCULATOIRE. R. Courbier and J.
Torresani. 224 pp. Illust. Masson & Cie, Paris,
1964. 35 F. $7.00 (approx.).

Ce bouquin presente un etude poussee sur un
sujet bien actuel: 1’arret cardiaque. Apres un
rappel phvsiologique et pathogenique, les
auteurs insistent sur la physiopathologie et elaborent meme jusqu’aux divers ehangements
produits a l’echelle cellulaire au cours d’arret
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L ’auteur a d’abord etudie le debit Sanguin re
gional ainsi que la consommation d’oxygene au
niveau de la muqueuse intestinale et de la
musculeuse, ainsi qu’au niveau du foie et des
membres. L ’alteration metabolique dans les pro
cessus d’oxydation et de phosptiorylation au ni
veau de la muqueuse intestinale parait relier au
signe pathologique du choc chez i'animal, e’est a
dire la necrose hemorragique intestinale. L a re
transfusion de sang auquel on avait ajoute une
dose de phosphore (P32) radio-actif, apres la pro
duction de l'etat de choc, a permis d’etudier a
l’aide de biopsies intestinales et hepatiques le
metabolisme des phosphates nucleotides et inorganiques. L a concomitance des alterations hemodynamiques, de la diminution du metabolisme
cellulaire et de l’installation de necrose hemor
ragique, a semble indiquer une relation de cause
a effet entre ces phenomenes. L ’hypothese d’une
reduction du metabolisme local, durant l’hypovolemie, perturbant les mecanismes de defense de
la muqueuse, a ete verifiee par des biopsies. Les
ehangements hemorragiques semblent en effet
originer d’abord au niveau du sommet des villosites evoluant progressivement de la surface vers
la sous-muqueuse. Par ailleurs, 1’injection dans la
lumiere intestinale de Trasylol avant le declenchement du choc a definitivement protege le segment
intestinal ainsi traite. L ’action digestive de la
trypsine au niveau de la cellule intestinale affaiblie par les alterations bio-chimiques du choc,
continue apres retransfusion du sang, e’est-a-dire
apres le retour a la normale des phenomenes hemodynamiques. La fonction de barriere de la
muqueuse intestinale pour empecher le passage
des bacteries ou des produits toxiques serait ainsi
alteree dans le choc avance.
Ainsi peut-on demontrer que longtemps avant
la mort, un organe entier a pratiquement cesse
d’exister comme une entite fonctionnelle. Quand
ce point est atteint meme apres transfusion avec
du sang oxygene, la fonction de cet organe est
arretee par defaillance du mecanisme bio-chimique
intrinseque. II semble done que l’intestin soit le
premier organe atteint de ehangements irrever
sibles non seulement dans ses fonctions mais dans
son integrite anatomique. Plus tard, d’autres or
ganes peuvent souffrir de ehangements identiques
soit par ischemie soit par effet nefaste de toxines
qui franchissent la barriere intestinale. L ’integrite
anatomique peut etre preservee meme dans le
choc severe par 1’inactivation des enzymes proteolytiques, cependant l’activite metabolique et
fonctionelle cellulaire continue de s’alterer, rendant la barriere muqueuse permeable par defaut
de synthese du mucus protecteur.

circulatoire.
La reanimation elle-meme et les soins post
reanimation sont ensuite traites. Les auteurs
se contentent d’y discuter les diverses tech
niques actuellement admises sur la reanimation
cardiaque.
Tout le travail presente un esprit de pre
cision et de recherche, en particulier celui de
la physiopathologie, qui le rend fortement
recommandable a tous les echelons medicaux.
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ORGAN TRANSPLANTS: A TYPE OF RECONSTRUCTIVE SURGERY*
JOSEPH E. MURRAY, M.D., Boston, Mass.f

Plastic surgery is second only to obstetrics
as the oldest surgical specialty. The con
cept of tissue replacement or transplanta
tion for diseased or injured parts can be
traced back to earliest history. In the basic
text of Hindu medicine, about 600 B.C.,
methods for mending a clipped earlobe and
for repairing a mutilated nose by trans
planting skin are described.1 Celsus (25
B.C.— 60 A .D .) mentioned repair of lips
and facial defects with skin and subcutane
ous tissue from adjacent areas.2 These were
autogenous grafts, that is from the same in
dividual.

It was not until the 15th century, after
the Branca family in Sicily successfully in
troduced the method of nose repair from
“the flesh of the arm” that a homologous
graft! was first mentioned in the fable of
“the slave’s sympathetic nose.” The nose
cut from a slave allegedly survived in the
new recipient only as long as the original
donor lived; after his death the nose, now
on another person, fell off. Tagliacozzi, a
leading surgeon of the 16th century, con
sidered such homografts theoretically pos
sible on the basis of successful grafts in
plants. But he wrote that the “singular
character of the individual entirely dis
suades us from attempting this work (nose
reconstruction) in another person. For such
is the force and power of individuality . . ,”x
Two years ago, while in India, I used the
Branca method of autologous nasal repair
on a Hindu woman whose nose had been
excised as punishment. This somewhat grim
experience was a sober reminder of how
brief is the span of medical history and, in
some respects, how slight its progress.
“ This work was supported in part by grants AI06091 (National Advisory Council on Allergy and
Infectious Diseases) and AI-04606 (National Ad
visory Council on Allergy and Infectious Diseases)
of the National Institutes of Health.
tC hief Plastic Surgeon, Peter Bent Brigham Hos
pital; Assistant Clinical Professor of Surgery, Har
vard Medical School, Boston, Mass.
^Homologous — from another individual of the
same species. The currently accepted term, allo
geneic, is more precise and should be used.

F irst D escriptions

of

F ree Skin G rafts

The free transplantation of skin was the
major advance of the 19th century.3 French,
British and German workers developed
operations involving shifting of tissues for
all parts of the body. Jonathan Mason War
ren performed one of the first free skin
grafts in North America in the mid 1800’s
in the treatment of a patient with cancer
of the face.
These successes with the free skin grafts
led, in the 1860’s, to the study of other or
gan transplants. One method of study was
parabiosis (the physical union of two liv
ing animals of the same species).4 Per
manent success in parabiosis was not
achieved because one animal assumes dom
inance and acts as the recipient while the
other (donor) animal succumbs. By the
turn of the century embryologists had
studied, in cold-blooded animals, the
growth of transplanted limb buds, primi
tive eyes, and other tissues. It was observed
that the higher the animal comes in the
phylogenetic scale, the greater difficulty
there was in successful homotransplanta
tion.
V ascularized O rgan T ransplants

Having perfected techniques of vessel
and organ transplantation in 1900, Carrel5
speculated that successful replacement of
diseased tissues and organs would auto
matically follow. He was wrong. For ex
ample, a kidney autograft in the dog sur
vived for a long time but the homograft
transplanted by the same technique func
tioned only for a few days and then was
rejected with an intense, local, non-suppurative reaction. Similar reactions occurred in
skin and other tissue grafts.
Loeb,° in 1930 summarized his and other
studies on tissue transplantation and con
cluded that individual “organismal differ
entials” or complex protein substances with
in each cell accounted for the rejection of
the homotransplant. Because of this basic
inherent difference between individuals at
the cellular level, he concluded that trans-
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plantation between individuals would al
ways remain impossible and that work in
the field was foredoomed to failure.
I m p l ic a t io n of I m m u n o lo g ic a l
F actors

Fortunately for subsequent generations
some physicians did not share L oeb’s pes
simism. Dr. Emil Holman,7 while finishing
his residency with Dr. Harvey Cushing,
reported studies on skin grafting in 1924.
His clear, simple observations demon
strated not only the uniqueness of the in
dividual, but also the phenomenon of in
creased immunity to a second grafting. Dr.
Holman grafted skin from a mother to a
child whose leg had been badly mangled.
Following the second grafting a general
exfoliative dermatitis appeared, probably
a manifestation of anaphylaxis or protein
intoxication. The second skin grafts were
rejected more rapidly than the first and
Dr. Holman actually suggested that “each
group of grafts develops its own antibody”.
His observations lay fallow although iden
tical comments by Gibson and Medawar2;>
during W orld War II were to becom e cor
nerstones in the development of transplan
tation biology. Reminiscing in 1963 about
his work done 40 years before, Dr. Hol
man writes: “What an opportunity we
missed by not pursuing this further!”
I dentical T w in E xperience

Meanwhile, the remarkable identity of
identical twins had long been speculated
upon, especially by geneticists interested
in analyzing the influence of environment
on growth and development. Identical
twins are so much alike that minute varia
tions in the form of the hand or fold of the
ear, minor abnormalities in the colour of the
eyes, and subtle blood group properties,
are all shared exactly alike in the two.8
The two children resemble each other much
more exactly than any parent ever re
sembles a child. From the earliest consid
eration of any type of grafting it had been
suspected that tissues could be exchanged
between identical twins. In Germany, in
1927, skin was traded between identical
twins to help reconstruct congenital de
formities of the hand. It was in 1937 that

Fig. 1.—James Barrett Brown, noted St. Louis
plastic surgeon whose precise observations on
human skin graft survival between identical twins
provided information necessary to proceed with
kidney transplantation 20 years later.

Dr. James Barrett Brown (Fig. 1), the noted
American plastic surgeon, reported the in
stance of a child who needed skin to cover
a burn. Skin homografts from the mother
were rejected, as had been suspected.
However, Dr. Brown stated “that for sev
eral years I hoped to have the opportunity
of using homografts from an identical twin
. . . finally I contacted identical twins who
donated their time. Both were healthy. A c
cordingly, I transferred full-thickness skin
grafts from the arm of one to the other
and obtained primary healing in both, with
complete and permanent survival of both
grafts for three years” (Fig. 2).
One of the most extraordinary and heart
warming instances o f the use of reciprocal
skin homografts was by Sir Archibald M cIndoe in a medical-legal case o f familial
identification of exchanged identical twins.
“In 1947 the parents of six-year-old twins
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Fig. 2.—Identical twins with successful reciprocal skin graft. (Courtesy J. Barrett
Brown, from Surgery, 1: 558, 1937).

became aware of the existence of another
small boy who presented a striking resem
blance to one of their own twin children.
Believing at first that its was simple co
incidence, they were surprised to learn that
the other child was born the same night
and in the same hospital as their own.
During a parade, in which the similarly
dressed children were participating, the
father was so shocked by the resemblance
that he decided to contact authorities in
order to learn whether or not a substitu
tion of one of his twins could have taken
place. After genetic identity had been
proven by the exchanges of skin grafts the
substituted children were exchanged on the
first of July, 1948, to their rightful parents.”0
T h e I n f l u e n c e o f W orld W ar II

The problem of homografting was on
dead-centre until World War II. However,
the stimulus for the care of severely burned
patients led to the assignment of Mr. Peter
B. Medawar, a zoologist, to the Surgical
Unit of the Glasgow Royal Infirmary, to

undertake a study of the fate of skin
homografts along with Dr. Thomas Gib
son, who was in charge of plastic surgery.
This study was commissioned by the Brit
ish Government and was an outgrowth of
wartime interests in improvement in
methods of skin grafting, so much needed
for the treatment of burns suffered not only
by the troops, but also by the civilian popu
lation assaulted by bombing raids.
The two men first made careful observa
tions of a burned patient in whom skin
grafts had been placed in an attempt to
cover the burn. This was precisely the set
ting in which Dr. Holman had made his
observation in 1924. In this particular in
stance in Glasgow, the grafts came from
the patient and from other persons. The
authors concluded, as Dr. Holman had,
that homografts were not a practical way
of covering burn defects but they discov
ered a great deal more on the way. They
observed the hastened rejection of grafts
put on a second time from the same donor
and they stated: “The second set of homo-

ORGAN TRANSPLANTS

October 1965

grafts did not undergo the same cycle of
growth and regression as the first; dissolu
tion was far advanced by the eighth day
after transplantation. The degenerative
changes that affected the first set of homo
grafts appear simultaneously in their im
mediate contemporaries of the second set.”
In this quotation is found the first use of
the term “second-set” grafts, a term that
was to be widely used to describe the im
munologic phenomenon of “memory” in
homografting, and that later became the
basis for studying homotransplant immun
ology in detail.
Most important, however, was the final
conclusion of Gibson and Medawar, as fol
lows: “The time relations of the process,
the absence of a local cellular reaction, and
the accelerated rejection of the second set
of homografts suggests that the destruc
tion of the foreign epidermis was brought
about by a mechanism of active immuniza
tion.”
Stimulated by these results of careful
observations in man, Medawar carried for
ward the investigation after he returned to
his zoology department in Oxford. His re
search, still supported by the War Wounds
Committee of the Medical Research Coun
cil, consisted of setting up an animal model
in which these initial observations could be
made repeatedly and under ideally con
trolled conditions. He used skin grafts on
rabbits and by 1944 could establish statis
tical norms for the length of survival of
autografts and homografts and statistical
prediction for the accelerated rejection of
“second-set” homografts, and could make
microscopic pictures showing the phenom
ena of transplant immunology for the first
time in great detail. Again, he concluded:
“The mechanism by which foreign skin is
eliminated belongs to the general category
of actively acquired immune reactions.”
B readth

of

T ransplantation B iology

In this brief history of organ transplants
I have mentioned, in passing, the role of
some plastic surgeons.4 Transplantation bi
ology is a common meeting ground for
“ Other plastic surgeons who have made major
contributions to transplantation biology are Peer,
Conway, Edgerton, Converse, Stark, Rogers, Pea
cock, Ashley and many others.
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many disciplines and has stimulated work
ers in the fields of zoology, immunology,
genetics, hematology, biochemistry, inter
nal medicine, surgery in all its branches,
pathology, irradiation biology and embry
ology. Only by maintaining open avenues
of contact with all of science can any sur
geon interested in clinical investigation en
joy the pleasures of the interdisciplinary
stimuli required for progress.
Dr. Ray Owen, a teacher o f veterinary
science at the University of Wisconsin, was
the first to prove that two genetic types
can live together in the same organism with
out any signs of antagonism or disease. He
showed this to be true in cattle twins. Dr.
Owen knew that identical twins in cattle
almost never occur. He likewise was aware
of the previous studies of Dr. F. R. Lillie
who, in 1916, had reported that in bovine
twins of opposite sexes there was often a
union of the circulatory system between
the two placentas in the uterus of the
mother cow. The female twin was then
born with abnormal sterility and was
termed by farmers and veterinarians a
“freemartin” .
Dr. Owen reported, in 1945, that in some
cattle twins each member of the pair car
ried blood cells of two different types.10
He postulated that at some time prior to
birth, with the circulation of the two pla
centas intertwined, the twins seeded down
each other’s bone marrow with primitive
cells from which blood cells would grow.
This cross-colonization of the bone mar
row, before birth, permitted the two dif
ferent blood types to live together without
any rejection battle. Evidently the two
genetic types of blood cells got used to
each other at an early age and became
mutually “tolerant” (Fig. 3).
This important contribution form ed a sig
nificant background to many subsequent
experiments and demonstrates how the
various fields of science contribute to each
other. Dr. Owen concluded that if living
cells were exchanged before birth, toler
ance would be achieved; then the twins
should be able to trade skin grafts success
fully. Such indeed was shown to be
the case. A few years later kidney grafts,
as well as skin grafts, were successfully
transplanted between “freemartin” twins.
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IM M U N O G E N E T IC C O N S E Q U E N C E S O P
V A SC U LA R AN ASTOM OSES BETW EEN
B O V IN E TW IN S*
A l m o s t t h ir ty
th e d e m o n s t r a t e d

years have p a s s e d since Lillie1 used
union o f the circu latory systems o f

10 G. Henle and W . Rente, S cience , 100: 410-411, 1944.
i* C. A. Evans and E. R. Rickard, Proc. Hoc. Exp. Biol,
and Med., 5 8: 73-74, 1945.
*2 B. Lucke, T . W ight and E. Kime, Arch. Jnt. Med.,
24: 154-237, 1919.
*2 E. Gildemeister and E. H&ageit, Deutxch. med. IFoch.,
66: 878-880, 1940.
14 G. Rake and II. P. Jones, Jour. Exp. Med., 79 : 463
486, 1944.
* From the Departments o f Genetics (N o. 346) and
Veterinary Science, University o f Wisconsin, in coopera
tion with the Bureau o f Animal Industry, U. 8. Depart
ment o f Agriculture. This is port o f a program aided
by grants from the American Guernsey Cattle Club, the
Holstein-Friesian Association o f America, the Rockefeller
Foundation and the W isconsin Alumni Research Founda
tion. Appreciated contributions to various phases o f the
investigation have been made by Professor M. R. Irwin,
C. J . Stormont and Mary W . Yeas. This study has been

Fig. 3.—Title page of Dr. Ray Owen’s descrip
tion of an experiment of nature which stimulated
subsequent experimental production o f acquired
immunological tolerance.

This led to the general acceptance of the
transplantation dogma that “if one tissue
could be grafted between two individuals,
others could also” . These observations set
the stage for a report by Billingham, Brent
and Medawar11 in 1953 which was the first
decisive demonstration that the homograft
barrier could be broken experimentally
(Fig. 4).
O ctober 3, 1953
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Fig. 4.—The title page of a report of Billing
ham, Brent and Medawar which was the first de
cisive description that the homograft barrier could
be broken.

Their experimental design simply mimics
nature’s whimsy which had produced the
“freemartin” cattle. Using genetically dis
parate strains of mice, they injected spleen
cells from the prospective skin-donor strain
into the embryo of the other strain. After
gestation these mice tolerated homografted
skin from the spleen-cell donors. Mice not
injected rejected such homografts within
10 or 12 days.
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This controlled and reproducible breech
in the homograft barrier excited activity
along other lines. Total body x-radiation
and bone marrow infusion produced radia
tion tolerance; a high titre of circulating
antibody allowed prolongation of tumour
homograft survival, a process called “en
hancement” ; and immunological tolerance
to purified proteins in rabbits treated with
the antimetabolite 6-mercaptopurine12 was
applied to kidney transplants in dogs and
man.
The scientific life and productivity of
Dr. M. Simonsen of Copenhagen, is an
apt conclusion for this historical resume of
transplantation biology. Dr. Simonsen em
bodies the cross-fertilization of many ideas
and laboratories. He was the first, along
with Dr. J. Dempster of London, to study
dog kidney homografts and note that the
second-set response applied to kidney as
well as to skin. Stimulated by Owen’s ob
servations on the “freemartin” cattle, Si
monsen exchanged kidney transplants be
tween a pair of these cattle twins with
success, thus completing the experiment of
nature suggested by Lillie in 1916. During
the 1950’s Simonsen refined the criteria for
determining the interaction between donor
and recipient, especially when donor tissue
was immunologically competent and capa
ble of reacting against the host.
Meanwhile, Sir Archibald Mclndoe, at
the Queen Victoria Hospital in East Grinstead, England, had maintained his inter
national centre of plastic and maxillofacial
surgery, a major portion of which dealt
with the healing of wounds and the surgi
cal reconstruction of missing parts. Over
the years a succession of young plastic
surgeons from various countries, under
training at the hospital, required research
facilities to follow up a variety of clinical
problems. It was felt ’b y Sir Archibald that
basic research in tissue transplantation was
of fundamental importance to the advance
ment of surgery as a whole. It was recog
nized that such research even if of an aca
demic nature without immediate clinical
application should form the background of
research and training in a hospital primari
ly concerned with wound healing in all its
practical aspects. Thus arose his concep
tion of the research unit which, opened in
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1961, has rapidly become a leading centre
of transplantation biology. To head this
unit organized by a plastic surgeon as a
training for all surgeons he selected Dr.
Simonsen and enticed him to England.
Thus in one person the circle runs full.
C urrent E valuation
The rest of this report is restricted to a
single topic, namely, clinical and experi
mental kidney transplantation at the Peter
Bent Brigham Hospital, Boston, Mass., and
the Harvard Medical School. The project
involves the major disciplines of surgery,
medicine, pathology, and radiology. 1he
responsibility of each research project is in
dividualized but patient care is shared. We
decided in 1950 to use the kidney rather
than skin as a test graft in studying the
homograft problem for several reasons:
Benal disease is widely prevalent; it afflicts
young people; kidneys are paired organs
and one alone can be life-sustaining; kid
neys have solitary vessels large enough for
anastomoses, and function can be deter
mined easily.
In the laboratory, using Carrel’s tech
niques, we demonstrated first that the ca
nine autograft without nerve supply and
relocated into the iliac fossa could function
normally for the lifetime of the animal.13
Concurrently, in humans, we occasionally
transplanted kidneys from cadavers or
from elective nephrectomies in order to ob
serve the natural history of such grafts in
these severely ill, uremic patients. Surpris
ingly, some of the unmodified human trans
plants functioned better than anticipated.
In addition, the management of the serious
ly ill patient was not an insurmountable
problem.14' 15 From these experiences
came the observation that uremic recipi
ents could not reject homografts with nor
mal vigour.
During 1954 the first identical twin was
referred for a question of transplantation.
After serious soul-searching the decision
to proceed was made, and following the
transplant the moribund patient was re
stored to normal health. The success with
the identical twin experience stimulated in
creased activity in our laboratory pro
gram.13 We tried to make dogs uremic, we

injected embryos with cells from some pros
pective donors, w e infused bone marrow
into x-radiated dogs, all without success.
Meanwhile, individuals with clinical
problems appeared on our doorstep clam
ouring for help. These included patients
from whom a solitary kidney had been re
moved and those children and young adults
who were in terminal uremia from a vari
ety of causes. W e performed regular but
infrequent transplants to test any promis
ing leads.
In 1959 the first non-identical twin trans
plant succeeded following the use of sublethal total body x-radiation without bone
marrow infusion. This patient is alive and
well today, the only survivor from a dozen
patients treated with x-radiation in vary
ing doses.17
In 1960 we began to test the effect of
antimetabolite drugs on dog-kidney hom o
grafts. The longest previous laboratory sur
vival, from hundreds of dog-kidney trans
plants, had been 14 days; however, using
6-mercaptopurine on the day of the trans
plant a 45-day survivor resulted, a clear
intimation of a brighter future. W ith cur
rent drug regimens we can achieve 90%
50-day survivals in dogs and 50% 100-day
survivals. Most animals surviving for 100
days go on to live a normal life span.
Next, these drugs were tested cautiously
in man. The program using immunosup
pressive drugs was started in April 1960
and, by October 1964, 42 transplants in 40
drug-treated recipients had been per
formed at the Peter Bent Brigham Hospital
(Table I). In the 11 instances in which
TABLE 1.— P e t e r B e n t B r ig h a m H o s p i t a l
(P.B.B.H.): 42 T r a n s p l a n t s i n
40 D

rug-treated

Donor
Cadavers
“ Free” kidneys
Living volunteers

R e c i p i e n t s (O c t . 1, 1964)

Transplants
Total
Functioned

Surviving

11
7
24

7
0
22

1
0
18

42

35

19

cadavers were used as the source of the
donor kidney, seven functioned w ell but
only one is surviving at present, to date
almost one year. O f the “free” kidneys, i.e.,
those removed from elective therapeutic
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nephrectomies, seven were used and six
functioned well.
Eighteen of the individuals with
transplants from 24 living volunteers are
surviving at present. From an analysis of
the 24 transplants in Table II, it will be
'I ABLE

II.— P.B.B.H.: 24 T r a n sp l a n t s F rom
L i v in g V o l u n t e e r D o n o rs (O c t . 1, 1964)

Donor
Mothers

Fathers

Months post-transplant
R ecipient* 1 1-6 6-12 12-18 18-24
12
—

1

0

3

0

—

3
Siblings

1

1

— .

1

1

0

0

0

2

1

0

0

------

3

1
■

------

—

0
Unrel. vol.

0
—

2
—

0

—

—

_

—

—

_

2

2
Dizyg. twins

—

0

0
—

_

1

—

1
—

—

0

1
—

0

IS
*alive

TABLE III. — C u r r e n t (S e p t e m b e r 15, 1964)
S t a t u s o f 143 T r a n s p l a n t s S u r v iv in g
on
M arch 15, 1964
Date

Total Functioning Non-functioning

Before
3 /1 6 / 6 1 ...........
3/16/613 /1 5 / 6 2 ...........
3/16/623 / 1 5 / 6 3 ...........
3/16/633 /1 5 / 6 4 ...........

11

10

1

8

8

0

17

16

1

107

98

9

143

132

11

------

1
•

8
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dead

noted that 12 of 13 maternal donor kidneys
are surviving; two between one and six
months, eight between six and 12 months,
and two others between one and two years.
Three out of six paternal donor kidneys
and one from a sibling are surviving. The
two attempts to use kidneys from unre
lated volunteers, one from a spouse and on
another occasion from a friend, failed be
tween one and six months. The recipients
with kidneys from dizygotic twins are sur
viving. The variabilities and unpredicta
bilities of renal transplantation are dis
cussed more fully elsewhere.21
The establishment of a Registry of Hu
man Kidney Transplants has resulted from
a National Research Council Conference
on human kidney transplantation.22 24 The
following tables utilize some of the data
from the Registry. This Registry allows all
investigators to share experiences and
minimize duplication of effort and error.
1 able III shows the status on September

15, 1964 of 143 transplants which were sur
viving on March 15, 1964, six months pre
viously. These include 10 of 11 transplants
performed before March 16, 1961, eight
performed between March 15, 1961 and
March 15, 1962, 16 of 17 the following year
and 98 of 107 during the last year. There
fore, only 11 transplants out of the 143
functioning on March 15, 1964 had ceased
to function on September 15, 1964. This is
encouraging because probably if patients
survive beyond the first six months a dras
tic mortality rate during the ensuing
months is unlikely. However, more data
and time will be required to establish this
point completely.
Table IV shows the number of trans
plants performed during four time-periods.
TABLE

IV. — K id n e y

T r a n spl a n t s

Date

Livinq
Total (as o f 9/15/64)

Before 3 /1 6 /6 2 .......... ........
3 /16/62-3/15/63.......... ........
3/16/63-3/15/64............ ........
3 /16 /64-9/15/64............ . .

94
60
230
I ll

18
16
98
64

495

196

It will be noted that 94 transplants were
performed before 1962, 60 during the year
1962 and 1963. Following the first report
on the use of drug therapy18 there was an
increased interest in the problem and 230
transplants were performed in 1963
and 1964. One hundred and eleven
have been performed in the last sixmonth period tabulated. Table V indicates
the most discouraging aspect of the current
work in the field. In the past six months,
during which presumably the most ad
vanced techniques have been used, only
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TABLE V.— T r a n s p l a n t s P e r f o r m e d B e t w e e n
M a r c h a n d S e p t e m b e r 1964
Donor
Mother..................... .......................
Father...................... .......................
Siblings.................... .....................
........
Unrelated.................
...................
Cadaver...................

Total

Living

32
7
16
11
41

19
7
11
1
22

19 of 32 maternal kidneys survived. In
other words, 13 failed immediately or with
in the first six months, indicating the un
predictability of the operation.
A more encouraging trend, however, is
noted in the use of the cadaveric donor.
The cadaveric donor, of course, has the
major advantage of circumventing all the
ethical and moral factors involved in the
use of living volunteer donors. Twenty-two
out of 41, or more than 50% , of cadaveric
donors survived during this six-month peri
od. This indicates improved methods of
organ procurement and preservation, as
well as improvement in the techniques of
surgery and in the care of the ill patients.
Table VI indicates that during the past
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surviving kidney to its original host did not
lead to a decrease in renal function. Longsurviving kidneys successfully transplanted
back to their original donors are rejected.
They likewise are rejected if transplanted
to third parties, non-drug-treated recipi
ents.
One of these experiments is illustrated
in Fig. 5 in which immune paralysis does
not seem to account for the prolonged sur
vival. In this experiment a second donor
kidney, which constitutes a double dose
of antigen, is rejected while the first con
tinues to survive.
The fact that the drug-treated animal is
not an immunological cripple is of prime
importance. The drug-treated hosts are
able to withstand ordinary environmental
infection in most instances and can lead
normal lives without strict aseptic precau
tions. The drug-treated host not only can
survive after the drug therapy has stopped
but also can reject skin homografts from the
kidney donor while retaining the kidney
in situ. Fig. 6 shows that three such skin
grafts were placed and all were rejected
while the kidney continued to survive.

TABLE VI.— C u r r e n t (S e p t e m b e r 15, 1964)

C o n c l u s io n

St a t u s o f T r a n s p l a n t s P e r f o r m e d
B e t w e e n 3/15/63-9/15/64

Donor
Mother.............................
Father.............................
Siblings............................

Total

Living

%

88
30
61

47
20
41

53
67
67

18 months about one-half of all maternal
donor kidneys are still functioning, where
as two-thirds of those from fathers or sib
lings are still functioning. These figures
are analyzed more completely elsewhere.24
One of the most important unsolved
questions is how these drugs work. An
effort to analyze the mechanism of im
munosuppressive drugs in renal homo
transplantation20 indicates that the animals
on prolonged drug therapy are immunologically competent. The drug therapy
could be stopped successfully in some but
not in all animals. The long-surviving kid
ney was apparently protected in some way
in the new environment because a second
donor kidney could be rejected while the
first survived. Retransplantation of a long-

Renal transplantation is beginning to ap
proach realization but a conservative atti
tude should be maintained so that w e re
tain the proper relationship and motiva
tions among doctors and donors in human
kidney transplantation. Renal transplanta
tion must be considered primarily experi
mental, and not predictably therapeutic.
Any group performing transplants should
consist of clinicians from many disciplines
who, in addition to their basic knowledge,
should be participating in basic laboratory
investigations. In selecting any human vol
unteer donor we must be clear and careful
about our motivations. W hen we take a
healthy living donor and make him sick by
offering him a potentially fatal operation,
we are reversing completely and qualita
tively the very essence of our medical m o
tivation which is to make sick people well.
The decision to subject a living volunteer
donor to a major operation requires serious
reflection and soul searching.
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Fig. 5.— This experiment in the dog illustrates that a double dose of donor antigen, in
the form of a second kidney transplant on day 267, does not insure survival of the homografted kidney. Therefore, it is unlikely that the principle of immunoparalysis activated by
steady release of donor antigen from a long-established kidney graft accounts for drug-induced
immunological tolerance (courtesy of Annals o f Surgery, 160: 449, 1964, p. 45 8 ).
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Fig. 6—Example of an experiment designed to analyze the mechanism of immuno
suppressive drug therapy. This demonstrates that animals successfully tolerating a kidney
homogratt can discriminate against skin from the kidney donor, indicating that the animal
is not an immunological cripple (courtesy of Annals o f Surgery, 160: 449, 1964, p. 453).
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R esum e
L ’auteur fait une revue historique du probleme
de la transplantation des tissus et presente son
experience avec la transplantation renale. L ’histoire de la transplantation tissulaire est liee a la
chirurgie plastique, l’une des plus vieilles spe
ciality . Les premiers ecrits peuvent se retrouver
dans la litterature medicale Hindou, 600 ans
avant le Christ. Aux Etats-Unis l’un des premiers
medecins a experimenter dans ce domaine fut le
Docteur Jonathon Mason Warren et ses travaux
ont ouvert la porte a l’etude des transplantations
d’organes. Le Docteur Carrel etudia, en 1900,
le probleme vasculaire que pose la greffe d’or
ganes, tandis que Loeb, en 1930, mit a jour
I’hypothese d’une susceptibilite individuelle inherente a chaque personne. Parmi les premiers
medecins americains, les Docteurs Emil Holman
et Harvey Cushing, en 1924, etudierent la ques
tion de greffe de peau et furent les premiers a
remarquer qu’une seconde greffe etait rejetee
beaucoup plus rapidement que la premiere. Les
greffes tissulaires chez les jumeaux identiques
furent par la suite etudiees par quelques mede
cins, dont le Docteur James Barrett Brown, en
1937. L’avenement de la deuxieme guerre mon
diale a permis une evolution rapide dans la connaissance des mecanismes de rejet et dans les
phenomenes immunologiques. Ainsi trouve-t-on
les remarquables travaux des Docteurs Peter B.
Medawar et Thomas Gibson.
L a seconde partie du travail rapporte l’experience du Peter Bent Brigham Hospital et du
Harvard Medical School, sur les transplantations
experimentales et cliniaues de rein. Conjointement avec les autres disciplines interessees, en
1950, il fut decide de choisir le rein comme organe a transplanter au lieu de la peau, pour
etudier le probleme des homogreffes. En 1954, un
premier succes avec une greffe renale prise chez
un jumeau identique, stimula 1’interet. E n 1959,
la premiere greffe chez un jumeau non identiaue
fut reussie apres avoir utilise une dose d’irradiation sub-lethale. L’etablissement d’un registre de
transplantation renale humaine subventionne par
la Conference du Conseil National de Recherches,
a permis a cette nouvelle science de faire des
progres rapides et d’eviter la duplication des
efforts et des erreurs. En septembre 1964, on
collectionna 143 transolantes qui avaient survecus
six mois. La survie de six mois donne de meilleures garanties pour une longue et definitive sur
vie. L ’auteur rapporte ensuite l’analyse de ses
Dropres resultats, utilisant des reins preleves chez
les cadavres; pres de 50? des greffons, ainsi
transolantes, survecurent plus de six mois. II
semble que cette technique offre des possibility
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ties interessantes eliminant les problemes d’ethique
et de morale qui sont souleves lorsque le donneur est un humain volontaire.
En conclusion 1’auteur remarque que la trans
plantation renale est encore a ses debuts et doit
encore etre consideree au stade experimental. II
insiste pour faire remarquer qu’il exige un travail
d’equipe interessant plusieurs specialites et qu’il
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doit toujours etre associe a la recherche en laboratoire. L ’auteur signale enfin le probleme moral
suseite par l’utilisation de donneurs vivants en
bonne sante que l’on soumet a une operation potentiellement mortelle et a qui l’on risque de
donner une nouvelle maladie. La decision d’utiliser des donneurs vivants doit etre prise apres
mure reflexion.

POSTMASTECTOMY LYMPHANGIOSARCOMA IN THE
LYMPHEDEMATOUS ARM:
A Review of Four Cases*
JOHN H. FISH ER, M.D., M.Sc., F.R.C.P.JC ], London, Ont.

L y m ph ed e m a of the arm is a common com
plication of radical mastectomy for carci
noma of the breast. Treves,1 discussing its
etiology, reported that it occurred in 41%
of patients with primary operable breast
cancer who were subjected to radical
mastectomy. In 1948 Stewart and Treves2
first described a new entity, lymphangiosarcoma, developing in a lymphedematous
arm after mastectomy. This is a rare com
plication of a common condition. In 1959
McConnell and Haslam3 reported five
cases of this neoplasm and reviewed the
literature. In 1962 Taswell, Soule and
Coventry1 reported 13 cases of their own,
the largest series to date, and reviewed
the literature. This report brought the
number of accepted cases to 64. Of the
64 cases of lymphangiosarcoma, 58 oc
curred in a postmastectomy lymphedema
tous arm, four developed in an edematous
leg unassociated with a previous malig
nant neoplasm, one of congenital origin
occurred in an arm, and one in a lymphe
dematous leg was unknown etiology. Since
1962 occasional single cases have been
reported.
“Presented at the Thirty-fourth Annual Meeting
of The Royal College of Physicians and Surgeons
of Canada, Division of Surgery, Malignant Dis
ease and Trauma, January 22, 1965.
From the Department of Pathology, Faculty of
Medicine, University of Western Ontario, and
The Hamilton King Meek Memorial Laboratory
of Pathology, Victoria Hospital, London, Ontario.

The purpose of this paper is to draw
attention to this neoplasm so that it will
not to be confused with recurrent mam
mary cancer, to point out the dangers in
herent in the lymphedematous arm, and
to review briefly four cases of postmastec
tomy lymphangiosarcoma that have come
to my attention.
C ase R eports
Case 1.— A 67-year-old single retired fe
male school teacher had a left radical mas
tectomy for carcinoma of the breast on
April 9, 1940. Following mastectomy, radia
tion therapy was administered, the details
of which are not available. Some time later
(the exact time is uncertain), the left arm
became edematous and remained so. Eight
years after mastectomy a blue-black nodule
appeared in the skin of the arm just above
the elbow, which on excision was diagnosed
hemangioendothelioma. A month later she
reported to the London Cancer Clinic be
cause of recurrence of similar blue-purple
nodules in the skin of the arm. On the fol
lowing day wide excision of the affected area
was carried out. Eleven days later a sus
pected recurrence was noted closely adjacent
to the operative site and 13 days later radia
tion therapy was begun. On October 16,
1948, the left arm was disarticulated at the
shoulder because of neoplastic recurrence. By
December 1, 1948, neoplastic nodules and
appeared close to the surgical incision in
the left shoulder. Once again the patient
received radiation therapy. In June 1949
she complained of cough, fever and sweat-
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ing, associated with pleural effusion and
pulmonary metastases. The patient died on
November 30, 1949.
At autopsy, no recurrent or metastatic car
cinoma was found. The skin of the left shoul
der close to the amputation site contained
four bluish nodules, the largest of which was
ulcerated. The pleural spaces and the peri
cardial cavity contained a hemorrhagic effu
sion. The pericardium and the left parietal
pleura were studded with hemorrhagic neo
plastic nodules. The neoplasm had invaded
the myocardium of the left ventricle and
interventricular
septum.
The
left
lung
showed a compression atelectasis from the
massive pleural effusion and it contained
numerous discrete and confluent metastases.
Infrequent small metastases were present in
the right lung. Embolic infarcts were seen in
the middle and lower lobes of the right lung.
C a se 2.— A 55-year-old white housewife
underwent a right radical mastectomy on
September 1, 1950. A course of radiation was
begun on October 30, 1950. By June 1951
mild edema of the right arm had developed,
which persisted and gradually became worse.
In February 1955 a reddish nodule appeared
in the skin of the right arm; subsequently
other purplish-red nodules developed. On June
28, 1956, these lesions, which at biopsy were
lymphangiosarcoma, were treated with radia
tion with only temporary regression. The
edema progressed and the neoplastic nodules
spread from the arm to the anterior chest
wall. Extensive necrosis and sloughing occurred
in the arm. The patient died on October 28,
1956. Metastases of the lymphangiosarcoma
in lungs and vertebrae and a massive right
pleural effusion were found at autopsy. Nod
ules of the mammary carcinoma were found
in the pleura of the right lung.
C a se 3.— A 29-year-old single white wo
man first consulted her physician in June
1945 because of a lump in the left breast.
In July 1945 a diagnosis of carcinoma was
made by biopsy and a course of radiation was
started immediately with good response. On
February 3, 1947, a left radical mastectomy
was done. On microscopic examination resi
dual viable carcinoma was recognized but
there was no invasion of lymph nodes. In
January 1950 a second primary carcinoma
was discovered in the right breast and on Jan
uary 19, 1950, a right radical mastectomy was
performed followed by radiation. Massive
edema of both aims developed but, from the
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records, the time of onset cannot be estab
lished; it was first recorded in October 1950.
Eleven years later, in October 1961, she de
veloped a bluish-red discoloured area in the
skin of the right arm which was thought to be
a bruise; subsequently other discoloured nod
ules appeared. It was not for some time that
they were suspected to be neoplastic in na
ture. A right forequarter amputation was per
formed on August 13, 1962. The patient’s
death on December 6, 1962 was due to the
lymphangiosarcoma which caused a massive
right pleural effusion and presumably pulmon
ary metastases. Permission for autopsy was not
obtained.
C a se 4 .— A 58-year-old single white woman
underwent a left radical mastectomy for car
cinoma of the breast in 1948, at the Brant
ford General Hospital. She received no pre
operative or postoperative radiation. Three
years later mild edema developed in the
left arm and remained relatively mild and
produced little disability. Ten years after the
mastectomy a bluish swelling appeared in the
skin of the upper arm. An unsuccessful biopsy
was performed and no diagnosis was estab
lished. On June 20, 1958 the mass was widely
excised without postoperative radiation. On
regular follow-up examinations, no evidence of
recurrence of the breast carcinoma or the
lymphangiosarcoma was noted over a sevenyear period. At the time of writing the pa
tient is well and has no apparent disease
except for some edema of the left arm. She
is working regularly.
The surgical specimen consisted of an
ellipse of skin and subcutaneous tissue 7 x
4.5 cm. and 3 cm. deep. Blue, slightly ele
vated, nodular areas were seen on the skin
surface which were not ulcerated. On section,
most of the tissue was very vascular and
hemorrhagic.
Microscopically, proliferation
and telangiectasis of lymph vessels had
occurred in the superficial corium which had a
loose edematous appearance. These lympha
tics were not neoplastic. In the subcutaneous
tissue, spaces or clefts were lined by frankly
malignant endothelial cells and, in many
places, the growth was strikingly papillary in
structure. Parts of the neoplasm were very
cellular. The neoplastic cells were anaplastic
and mitoses numerous. Fairly dense accu
mulations of lymphocytes had formed in the
deep tissue but these had not assumed the
structure of lymph nodes. Necrosis in the
neoplastic tissue was extensive and it was
infiltrated with fresh hemorrhage. This neo
plasm was considered to represent a post-
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m astectom y lymphangiosarcoma
in a lymphedematous arm.

developing

Clinical F eatu res.—Radical mastectomy
was performed for carcinoma of the breast
in four of the patients in this series;
in two the left breast, in one the right
breast and in the fourth both breasts were
removed. Three patients received post
operative radiation to the breast and chest
but not to the arm. In addition, the bilateralmastectomy patient received preoperative
radiation to the left breast. The fourth
patient received no radiation.
T A B L E I . — C l in ic a l D ata in F o u r P a t ie n t s
W it h L ym ph a n giosarcom a

Mastectomy
for
Case Sex Age* breast cancer
F
F
F

67
55
29

4

F

58

W it h

in F o u r P a t ie n t s
L ym ph a n gio sa rco m a

Interval between
mastectomy
Case
and edema

D isc u ssio n

1
2
3

I I . — L y m ph e d e m a

TABLE

L.
R.
L.
R.
L.

Rad.
Rad.
Rad.
Rad.
Rad.

Radiation**

1940
1950
1947
1950
1948

Postoperative
Postoperative
Preoperative (left)
Postoperative (right)

*Age at diagnosis of carcinoma.
“ Radiation for carcinoma of breast.

All four developed a lymphedematous
arm in a period of a few months to three
years following mastectomy. In all four
patients lymphedema was persistent. In
two it was severe and progressive, in one
it was mild and caused little disability. In
the bilateral case, lymphedema developed
in both arms but was much worse in the
right, where lymphangiosarcoma subse
quently occurred.

TA BLE I I I . — O n s e t

and

Grade

Course

1 uncertain (mo.) moderate, 2+ Persistent
2
9 mo.
mild, 1+
Persistent,
Progressive
3
9 mo
severe,
massive,
Persistent
bilateral,
more marked
on right
4
3 vr.
mild, 1+
Persistent,
little disability

Lymphangiosarcoma developed in the
lymphedematous arm from 4% to 11%
years after the mastectomy and from 3%
to 11 years after the onset of lymphedema.
It was treated by radiation alone to the
arm in one, by radiation and disarticula
tion at the shoulder in one, and by fore
quarter amputation in the third. The fourth
patient, treated by wide local excision
alone, is alive and has no clinical evidence
of neoplastic disease more than seven years
after the appearance of the lymphangiosar
coma. The other three patients died from
metastases of the lymphangiosarcoma after
a period of one year and two months, to
one year and eight months later. An
autopsy was performed in two of the
three fatal cases. The clinical data are
summarized in Tables I, II and III.
Pathological features.—The pathological
findings are based on the examination of
an amputated arm in two cases, on biopsies
in the third case and on tissue from wide
local excision in the fourth case. An
autopsy was performed in two of the four
cases.

Co u rse

of

L ymphangiosarcom a

Case

After
mastectomy

After edema

Original diagnosis

Treatment

Results*

1

8 yr.

7 yr. 10 mo.

Malig. hemangio
endothelioma

2

4 yr. 6 mo.

3 yr. 9 mo.

Lymphangiosarcoma

Local excision,
radiation,
amputation
Radiation

3

11 yr. 9 mo.

11 yr.

Lymphangiosarcoma

4

10 yr.

7 yr.

Lymphangiosarcoma

Death, 1 yr. 8 mo.,
metastases to lungs,
heart
Death, 1 yr. 8 mo.,
metastases to lungs,
vertebrae
Death, 1 yr. 2 mo.,
no autopsy
Alive, well after five
years

______
‘ Survival from onset of lymphangiosarcoma.

Forequarter
amputation
Wide local
excision
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In all cases the arms were edematous.
After a prolonged period of lymphedema,
the lymphangiosarcoma is heralded by the
appearance of a discoloured area in the skin
of the arm which is frequently interpreted
as a bruise. Soon the area becomes firm,
nodular and slightly raised. The original
lesion continues to grow and “crops” of
new ones follow shortly. Large nodules
often undergo central necrosis and soften
ing. Confluence of nodules leads to exten
sive areas of necrosis, ulceration and
sloughing of skin. Unless treated promptly
and radically, and often even then, exten
sions and metastases of the neoplasm kill
the patient.
Detailed descriptions of the histology of
this lesion have been given by Stewart and
Treves2 and by McConnell and Haslam.:!
The excised tissue or amputated arms
showed the changes of lymphedema char
acterized by broad intensely staining col
lagen bundles widely separated by a
network of fine fibrils, proliferating lymph
atics and many foci of lymphocytes about
small blood vessels (Fig. 1). Hemorrhagic
bullae often occurred in the skin (Fig. 2 ).
Angiomatosis of both lymphatics and small
blood vessels was a striking change in the
corium and subcutaneous tissue (Fig. 3 ).
The transition from benign lymphangiomatosis to lymphangiosarcoma was gradual.
Malignant change was indicated by en
largement of endothelial cells with bulg
ing, anaplastic hyperchromatic nuclei
(Fig. 4). After malignancy was established

m

_

f

*

- «, __ .

-■■■

•<** .

*
J

Fig. 1.—Lymphedema of skin. ’D egeneration
and separation of collagen fibres. Focus of lymph
ocytes about small blood vessels (x230).

353

Fig. 2.—Hemorrhagic bulla of skin. Splitting of
epidermis and collection of hemorrhagic fluid in
tissue spaces (x!20).

Fig. 3.—Benign angiomatosis of lymphatics and
small blood vessels in skin (x!20).

the neoplastic cells frequently lined clefts
or spaces (Fig. 5). With the use of a reticu
lum stain it was recognized that these
structures possessed a vascular sheath. The
neoplastic cells proliferated inside the vas
cular sheath and sometimes partly filled
the lumen (Fig. 6). The walls of veins were
often replaced with neoplastic cells (Fig.
7) , possibly originating from lymphatics in
the wall of the vein and growing from the
vein in a striking papillary structure (Fig.
8) . Parts of the growth were very cellular
and anaplastic, the neoplastic cells growing
in closely packed sheet-like masses. An
elastic-tissue stain was not helpful but a
reticulum stain outlined the vascular
sheath of vessels and emphasized the
angiomatosis. In the frankly malignant tis
sue, a moderately abundant coarse reticu
lum surrounded groups of cells and often
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Fig. 4.—Transition to lymphangjosarooma. En
larged, bulging endothelial cells with anaplastic
nuclei (x230).

Fig. 5.—Malignant endothelial cells lining clefts
(x230).

Vot. S

Fig. 7.—Replacement of segment of vein with
malignant endothelial cells (x!20).

Fig. 8.—Growth of malignant endothelial cells
in a papillary structure (x!20).

formed a vascular sheath, on the lumen
side of which neoplastic cells proliferated.
Minimal metastases of the breast cancer
were found in Case 2 only. Therefore, in
the three fatal cases, the patients died
from the lymphangiosarcoma rather than
from the mammary carcinoma.

cells within a vessel (x230).

D ifferential diagn osis—Before 1948, un
doubtedly, this neoplasm was mistaken for
Kaposi’s sarcoma. While there are certain
points of similarity there are many signifi
cant differences.2’ 3 Briefly, these differ
ences are as follows: Kaposi’s sarcoma
usually arises as symmetrical, hemorrhagic
lesions of both legs predominantly in
males and frequently undergo spontaneous
remissions. Edema of the extremity usual-
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ly follows the onset of the neoplasm. The
angioblastic component consists primarily
of proliferating blood vascular channels
rather than lymphatics. It is uncommon
for Kaposi’s sarcoma to arise in the arm
and if it does so, involvement of other
areas of skin is to be expected. In the four
cases reported here, lymphedema in the
postmastectomy arm preceded the devel
opment of malignancy for a long period.
No other skin area was involved. The
lesions were progressive. The neoplasm
arose from lymphatics rather than blood
vessels.
Lymphangiosarcoma must also be dif
ferentiated from a malignant hemangio
endothelioma. Undoubtedly a proliferation
of blood vessels does occur in lymphangio
sarcoma and the cutaneous lesions are
bluish-red and hemorrhagic but blood
vessel participation is secondary rather than
primary. In the lesions, a transition from
pre-malignant lymphatic angiomatosis to
frankly malignant, invasive lymphatic en
dothelial hyperplasia can be observed.
Malignant hemangioendothelioma is not
associated with pre-existing lymphedema.
Lymphangiosarcoma occurs very infre
quently, if at all, apart from preceding
lymphedematous tissue. Malignant hem
angioendothelioma is an uncommon neo
plasm which usually arises in viscera or
deep soft tissues rather than in skin or
subcutaneous tissue.
Lymphangiosarcoma has been mistaken
for recurrent or metastatic mammary car
cinoma. In this series the minimal length
of time after which lymphangiosarcoma
developed was 4V2 years following mastec
tomy (Case 2). In the other three cases the
interval varied from eight to almost 12
years. It is most unusual for secondary
mammary carcinoma to appear in the skin
of the arm in patients who survive mastec
tomy five years or more. In the four cases
here reported, minimal metastatic carcino
ma was found in only one patient (Case
2) in the pleura, not in the skin. The
cutaneous nodules of metastatic or recur
rent mammary carcinoma are firmer and
paler and are microscopically different
from the lesions of lymphangiosarcoma. As
Stewart and Treves2 pointed out, the
lesions of lymphangiosarcoma tend to
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spread away from a central point while
those of recurrent breast cancer tend to
spread toward a central point.
Lymphangiosarcoma has on occasion
been misdiagnosed as amelanotic mela
noma. In three of the 60 cases reviewed
by Taswell, Soule and Coventry4 this was
the original diagnosis. In the parts of the
growth where the neoplastic cells are an
gular and anaplastic and are growing in
sheets of loosened cells, this mistake could
easily be made. However, the overall pat
tern of growth is quite different from
melanoma.
Etiology and Pathogenesis.—In the eti
ology of this neoplasm, which is obscure,
three factors: lymphedema, the effect of
radiation and a systemic carcinogen have
been mentioned. However, the long-stand
ing lymphedema appears to be a constant
prerequisite and its chronicity seems to be
important. Martorell" suggested that the
lymphedema was tumourigenic. In the
lymphedematous arm, changes occur in the
dermal collagen, and a proliferation of
lymphocytes and benign angiomatosis of
lymph vessels take place, which are fol
lowed by malignant changes in the
lymphatic endothelium. Seven cases of
lymphangiosarcoma developing in lymph
edematous extremities unassociated with a
previous malignancy have been reported.4
However, to my knowledge, this neoplasm
has not been reported in the lymphedema
tous extremity associated with filariasis.
After mastectomy, three of the four pa
tients received radiation to sites other than
the arm before the appearance of the
lymphangiosarcoma. Radiation may have
contributed to the lymphedema but the
neoplasm developed in non-radiated tissue
and, therefore, I do not believe that radia
tion contributed to the development of the
lymphangiosarcoma. The fourth patient
received no radiation.
Radical mastectomy for carcinoma of the
breast was performed in all four cases of
this series, 4V2 to almost 12 years before
the lymphangiosarcoma appeared. The
possibility that a systemic carcinogen pro
duced these lesions, as suggested by Stew
art and Treves,2 cannot be excluded.
However, this hypothesis does not explain
lymphangiosarcoma which arises in a
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lymphedematous extremity in the absence
of any previous malignancy.
The evolution of lymphangiosarcoma
appears to pass through three stages:3
First, the tissue changes, edema, degenera
tion of collagen and loose fibrillar fibrous
tissue are those of chronic lymphedema;
the second stage is characterized by angio
matosis of both lymph vessels and capil
laries and thin-walled veins in places
forming a pattern much like granulation
tissue. Rather prominent accumulations of
lymphocytes form about lymph vessels in
little follicle-like structures. In the third
stage multicentric foci of malignancy de
velop from lymphatic endothelium. The
endothelial cells undergo atypical hyper
plasia, become pleomorphic, anaplastic and
invasive.
Treatm ent and Prognosis.—In the first
patient the lymphangiosarcoma was treat
ed initially by wide local excision followed
by radiation. Disarticulation at the shoul
der was done about two months after the
course of radiation. Radiation was again
administered to the shoulder and chest
following amputation. Initially the lesion
responded favourably to radiation but new
neoplasms developed promptly and the
disease progressed and extended rapidly.
Death occurred from metastases in the
lungs, pleura and heart in a little less than
two years.
In the second patient the tumours were
treated with radiation alone starting on
June 28, 1956, 16 months after their onset.
The lesions treated first regressed prompt
ly but new lesions soon appeared and the
disease progressed, ending fatally with
pulmonary metastases four months later
on October 28, 1956.
The third patient was treated by fore
quarter amputation. No radiation was ad
ministered. Death ensued two years and
two months after the onset of the lymph
angiosarcoma. Autopsy was not performed
but, from clinical and radiographic evi
dence, death was attributed to pulmonary
and pleural metastases.
The course of the fourth patient was
remarkable in that she was treated by
wide local excision only, received no radi
ation and has survived for over seven
years. At the time of writing she was alive,
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well and clinically free from neoplastic dis
ease. She is one of the few known surviv
ors of lymphangiosarcoma.
Lymphangiosarcoma is a very dangerous
malignancy and the prognosis is very poor
no matter what treatment is employed.
Three of the four patients reported here
died in less than two years from lymph
angiosarcoma rather than from recurrent
or metastatic mammary carcinoma. The
fourth patient has survived and appears
to be cured.
Summary

Lymphangiosarcoma is an uncommon
neoplasm associated with the common
complication of the lymphedematous arm
following radical mastectomy. Apparently,
lymphedema is a prerequisite for its de
velopment. It should not be confused with
recurrent mammary cancer and it should
be recognized as a possible hazard in the
lymphedematous arm. Four cases of this
neoplasm are reported. In the four patients
radical mastectomy was performed for car
cinoma of the breast 4% to 11% years be
fore the onset of the lymphangiosarcoma.
The neoplasm arose in the skin of the arm
after a long latent period of lymphedema.
The evolution of the lesions from lymph
edema to infiltrative malignancy has been
described.
The differential diagnosis lies between
Kaposi’s sarcoma, malignant hemangioen
dothelioma, recurrent mammary carcino
ma and melanoma.
The etiology of lymphangiosarcoma is
obscure. For reasons discussed in this
paper, I believe that the long-standing
lymphedema plays an important etiological
role rather than the retention of some car
cinogenic agent responsible for the mam
mary cancer. It, therefore, follows that any
measures which reduce the occurrence of
lymphedema would reduce the incidence
of lymphangiosarcoma.
Postmastectomy lymphangiosarcoma has
a grave prognosis. Three of the four pa
tients died of extensions of this neoplasm
rather than recurrence or metastases of
their mammary cancer. The fourth is one
of the few known surviving patients and
is clinically free from neoplastic disease
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more than seven years after w ide local
excision only of her lymphangiosarcoma.
O f the three fatal cases, one was treated
by com bined radiation and amputation,
one by radiation alone and the third p a
tient by forequarter amputation alone.
The author is greatly indebted to Dr. Lyle
Jentz, Pathologist of The Brantford General Hos
pital, Brantford, Ont., for supplying the history,
pathological material and follow-up information
in Case 4 and to Dr. T. A. Watson, Director of
the Cancer Clinic, Victoria Hospital, London,
Ont., for the use of the medical records of the
other three patients.
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donne l’anatomie, l’anatomie pathologique, le
symptomatologie et le traitement. Les differentes techniques manuelles et operatoires
preconisees par divers orthopedistes sont exposees et l’auteur donne sa preference en
appuyant son choix sur les resultats qu’il a
lui-meme obtenus.
Le livre se lit bien, est abondamment illustre et le texte est etoffe de plusieurs refe
rences de langue francaise et anglaise.
C’est un livre que le resident en chirurgie
et en orthooedie lira avee avantage car il lui
permettra de profiter de la grande experience
du Dr Rieunau dans le traitement des trau
matises.

357

4. T a s w e l l , H . F., So u l e , E. H . a n d C o v e n t r y ,

M. B.: Lymphangiosarcoma arising in
chronic lymphedematous extremities, J.
Bone Joint Surg. (A m er.) 44A: 277, 1962.
5. M a r t o r e l l , F.: Tumorigenic lymphedema,
Angiology, 2: 386, 1951.

Re s u m e
Le lymphosarcome est un neoplasme rare mais
qui aecompagne parfois la complication courante
du bras lymphedemateux apres une mastectomie
radicale. II importe de le distinguer d’une recidive de cancer mammaire, du sarcome de Ka
posi, d’un hemangioendotheliome et d’un melanome malin. L ’auteur signale quatre cas de ce
neoplasme. C h ez les quatre malades, on avait
precede a une mastectomie radicale pour cancer
du sein. Le lymphangiosarcome est survenu dans
la peau du bras apres une longue periode de latence de lymphedeme. Son etiologie reste obscure,
mais la condition essentielle est la presence prealable de lymphedeme. Les lesions evoluent a
partir du lymphedeme vers une infiltration maligne. Le pronostic est grave. Trois des quatre
malades sont mortes de lymphangiosarcome et
non pas de leur cancer mammaire. La quatrieme
est l’une des rares survivantes de cette neoplasie.
Des trois malades qui sont mortes. une fut traitee
par radiation et amputation combinees, une par
radiation seulement et la troisieme par une am
putation du membre superieur.

FU N DAM EN TAL TECHNIQUES O F PLASTIC
SURGERY AND TH EIR SURGICAL APPLI
CATIONS. Ian A. M cGregor. 300 pp. Illust.
E. & S. Livingstone Ltd., Edinburgh and Lon
don; The Macmillan Com pany of Canada Lim 
ited, Toronto, 1965. $6.25.

The author has significantly improved his
work in this his third edition in five years.
The revisions in the chapter on maxillo-facial
injuries will b e welcomed by North American
readers.
Many of the fundamental techniques pecul
iar to the specialty are presented concisely but
with adequate detail. Good illustrations will
benefit the novice for whom the work seems
designed. Mr. McGregor has enriched the text
with many helpful hints from his own exper
ience. These should be profitable to readers
with limited experience in the specialty.
A book of such modest cost cannot be ex
pected to cover all aspects of the specialty.
Nevertheless in its relatively few pages, much
of the scope and usefulness of plastic surgery
is presented in a direct and lucid manner.
This work should be recommended to most
surgical trainees and its reading would bene
fit many members of the medical profession.
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INJURIES OF THE LATERAL LIGAMENT OF THE ANKLE
CONSERVATIVE VS. OPERATIVE REPAIR
MAJOR R. L. CLARK, M.D., C.M .," COLONEL A. C. DERBY, M.D., C.M., F.R.C.S.fC],
F.A .C .S,t and SQUADRON LEADER G. R. I. POW ER, M.D., C.M., D.M.R.,?

Kingston, Ont.

T he literature on the treatment of tears
of the lateral ligament of the ankle has
centred about the controversy of early
operative repair vs. plaster-of-paris immo
bilization. The purpose of this communi
cation is to compare the two forms of
treatment: operative and conservative.
H istory of T reatment of L ateral
L igament I njuries

Watson Jones1 established plaster-ofparis immobilization as the treatment of
choice for tears of the lateral ligament of
the ankle. This treatment remained un
challenged from 1940 until 1954 when An
derson and LeCocq2 reported 27 cases of
acute rupture of the lateral ligament
treated by early surgery. The following
year, Steele3 reported a number of cases
treated for six weeks in a below-knee walk
ing plaster cast; he felt surgery was un
necessary. In 1959 Clayton and Weir4 re
ported that incised ligaments allowed to
heal after primary suture had a greater
tensile strength than ligaments that healed
without being sutured; this finding has
been widely quoted by the advocates of
early surgery. We believe that the work of
Clayton and Weir is less significant than
has previously been supposed because the
results obtained in incised ligaments can
not be compared with those obtained in
the badly torn and frayed ligaments, sur
rounded by hematoma and periosteal tear
ing that one sees in an acute inversion
sprain.
In 1961, Ruth5 reported a comparative
study of 72 patients with radiologically
proven tears of the lateral ligament treated
in plaster and 32 cases treated by open
"Former Resident in Surgery, Canadian Forces
Hospital, Kingston.
tFormer Head of the Department of Surgery,
Canadian Forces Hospital, Kingston.
tHead of the Department of Radiology, Canadian
Forces Hospital, Kingston.

repair of the ligaments; he felt that sur
gery resulted in a more stable ankle than
that which followed treatment in plaster.
In the same year, Sherrod and Phillips6
advocated primary surgical repair of the
torn lateral ligament. In 1962, Anderson,
LeCocq and Clayton7 advocated primary
surgical repair in acute tears when both
the anterior talofibular ligament and the
calcaneofibular ligament were torn.
D iagnosis

In the diagnosis of injuries to the lateral
ligament, the history of an inversion in
jury of the ankle is significant. It has been
pointed out by Pennal,8 Leonard3 and
Hughes10 that the anterior talofibular liga
ment is taut when the foot is in plantar
flexion, and that inversion stress added to
plantar flexion will cause tearing of the
anterior talofibular portion of the lateral
ligament. The calcaneofibular ligament
however, is taut with the foot in neutral
position and inversion with the foot at 90°
is apt to tear this ligament. It has been our
experience at the Canadian Forces Hos
pital, Kingston, that the posterior talofibu
lar ligament does not tear as an isolated
phenomenon, but rather as the end-point
of a total tear of the lateral ligament.
On examination of the patient immedi
ately after injury there may be few posi
tive findings, however, within two hours
swelling will appear over the lateral aspect
of the ankle and particularly over the lat
eral malleolus. After 12 to 24 hours there
is acute pain over the lateral aspect of the
ankle joint and by this time ecchymosis
is usually present. Multiple-view radio
graphs of the ankle should be taken to rule
out the presence of fractures.
If by history and examination, the pa
tient appears to have sustained a tear of
the lateral ligament, it has been our prac
tice to do inversion stress radiographs
under lateral popliteal-nerve block. Ap-

October 1965

LATERAL LIGAMENT ANKLE INJURIES

proximately 5 c.c. of local anesthetic is
injected into the area of the lateral popli
teal nerve as it runs in relation to the bi
ceps femoris tendon in the popliteal fossa.
An attempt should be made to inject above
the sural communicating branch because
patients are more comfortable during the
stressing procedure if a high injection is
successful. A high lateral-popliteal nerve
block is better than a perineal or sural
nerve block.
One of us (G.R.I.P.) recognized that a
method of stressing ankles other than by
hand would have to be found. To this end,
he modified the machine described by
Kleiger,11 used originally in the diagnosis
of unstable oblique fractures of the fibula
(Figs. la-c). After a period of trial and
error using 25 volunteers the machine was
found to be satisfactory and has proven
invaluable in reducing exposure to irradi
ation and standardizing the stressing tech
nique. Stress radiographs of both ankles

Fig. lb
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should be taken. Bonnin12 has pointed out
that approximately 5% of the population
have hypermobile ankles without history
of injury. For this reason we consider that
the degree of talar tilt in the injured ankle
is significant only when compared to the
uninjured ankle. We have selected a dif
ference of 3° in talar tilt as significant
when correlated to clinical findings. Figs.
2-4 illustrate positive stress films.
M aterial

Patients with injuries of the lateral liga
ment of the ankle treated in below-knee
walking plasters during the period of 19531962 were reviewed. Those patients were
selected who had: no previous history of
ankle injury, swelling and ecchymosis over
the lateral aspect of the ankle, plain radio
graphs of the ankle that were negative and
finally inversion-stress radiographs show
ing more than 3° difference in talar tilt
between the injured and uninjured sides.
Forty-three such patients were found and
33 of these were followed up by either
direct examination in this hospital or by
examination by other medical officers in
the various Canadian Forces Medical Serv
ices installations. The follow-up period from
the time of injury ranged from one to 10
years with an average of 6.4 years. Im
mobilization was maintained until signs
and symptoms of injury had disappeared;

Fig. lc
Figs, la-c.—The stressing apparatus as modified
by one of the authors (G.R.I.P.). A standard stress
can be imposed on both the injured and unin
jured ankles. Greater than 3° difference in talar
tilt has been accepted as significant in the recog
nition of tears of the lateral ligament.
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this varied from three to 12 weeks with
an average of 7.3 weeks. Following immo
bilization a tensor bandage was applied
until all evidence of dependant edema had
subsided. At the same time patients were
started on a program of intensive physi
otherapy. Restrictions of duty were en
forced if necessary until the patient had a

Fig. 4.—Comparative hand-stressed views.

full painless range of movement. Some
patients were able to return to full duty
immediately because their work was large
ly of a sedentary nature while others took
as long as 20 weeks to return to full activi
ties. The average time from injury to full
duty was 10 weeks.
In assessing the results, three groups
were considered.
1. G ood results.—Those patients who
were able to play full sports and do full
unrestricted army duties and had no ob
jective or subjective findings of instability:
23 of the 33 patients (69.6%) were in this
group.
2. Fair results.—Those patients who com
plained of occasional swelling and a feel
ing of weakness in the ankle but who had
no history of recurrent sprain. All of this
group were still able to do full unrestricted
army duties; 10 (30.4% ) were in this cate
gory.

A

LATERAL LIG AM E N T ANKLE INJURIES

O cto b er 1965

3. Poor results—Those patients with re
current major sprains. None of the patients
in the follow-up series were in this cate
gory.
TA B L E I.— R e s u l t s

o f F o l l o w -U p o f 33 o f 43
P a t ie n t s w it h P r o v e n T e a r s o f t h e L a t e r a l
L ig a m e n t o f t h e A n k l e T r e a t e d b y P l a s t e r
P a r is C ast

R esvlts

No. of
patients

Good........................................
Fair..........................................
Poor...............................................

23
10

Total................................

33

0

Percentage
69 .6
3 0 .4
0
100

Thus, all of our patients had functionally
good ankles although 30.4% had some
symptoms subsequent to recovery. Table I
shows these results.
C o m p a r is o n o f S u r g ic a l v s .
C o n se r v a t iv e T r e a t m e n t

In order to compare the two currently
most popular forms of treatment, a ran
dom study was set up in which 24 consecu
tive patients with tears of the lateral liga
ment were treated either by open repair
or by plaster immobilization. This study
began on March 8, 1963 and ended on
February 20, 1964.
The method of operative repair chosen
was that described by Ruth5 with several
of our own modifications. Under tourniquet
compression, a curved incision is made be
low the lateral malleolus approximately 2
in. in length. The subcutaneous tissue and
deep fascia are divided by sharp dissec
tion. If the ligaments have been torn a
large hematoma is encountered; when this
is cleared away, the torn frayed capsule
and ligaments can be identified. W e have
encountered tears ranging from those iso
lated to the anterior talofibular ligament
to complete ruptures of all components of
the lateral ligament.
The lateral aspect of the talus is in
spected for missed transosteochondral frac
tures. When the tear extends beyond the
perineal tendons, the retinaculum over the
tendons is incised. The tendons and sural
nerve can then be reflected, greatly faciltating the posterior repair. Single figure-ofeight sutures of No. 2 chromic catgut are
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used on each of the torn ligaments in turn
and mattress sutures of 0 chromic catgut
on the joint capsule. The procedure is
greatly facilitated if the sutures are tied
after all have been inserted. The peroneal
retinaculum and deep fascia are repaired
with 00 chromic catgut and the skin is
closed with vertical mattress sutures of 000
Nylon. A bulky cotton-wool compression
dressing and a posterior slab are then ap
plied. Dressings are changed in 48 hours.
Sutures are removed in 14 days and the
patient is placed in a non-weight-bearing
cast for an additional 14 days. A walking
cast is applied for the final two weeks of
treatment. The total immobilization period
is six weeks from the time of surgery. Pa
tients are then brought back into hospital
and intensive physiotherapy started.
There were 12 patients in the two
groups, i.e. open repair and plaster immo
bilization. In each group, five left ankles
and seven right ankles had been injured.
Patients in the conservative group had an
average o f five and a half days of hospital
ization compared with 18 days of hospital
ization in the operated group. The average
time until return to full duty in the con
servative group was eight weeks compared
to 12 weeks in the operated group. No
serious complications were encountered as
the result of surgery. One patient had
marked limitation o f movement four
months following operation and required
manipulation. When seen two months after
manipulation, he was playing hockey and
doing full army duties with no limitations
of movement and no symptoms.
With respect to the early results in the
two groups, nine patients in each group
had excellent results: they were asymptom
atic, had a normal ankle on examination
and, on inversion stress films, the affected
ankle was stable. In the operated group,
the one patient who required manipula
tion was classed as a good result, and in
the last two patients, it was too soon after
surgery for proper assessment. O f the last
three patients in the conservative group,
two were classed as g ood because they had
stable ankles even though they had inter
mittent swelling. The last patient was
classed as a poor result because he had
night pain, intermittent swelling, and a
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feeling of instability and several minor
sprains subsequently. The physician who
examined this patient confirmed the ap
parent instability, but unfortunately inver
sion stress radiographs were not taken.
Table II shows the results in the random
study.
TA BLE I I .— R e s u l t s

o f a R andom S t u d y o f 24
C o n s e c u t iv e P a t ie n t s w it h L a t e r a l L ig a m e n t
T e a r s T r e a t e d b y O p e r a t iv e R e p a ir and
C o n s e r v a t iv e M et h o d s

Results
Excellent..........................
Good..................................
Poor...................................
Too early to assess..........
T o tal.............................

Conservative

Operated

9
2
1
0
12

9
1
0
2
12

Su m m a ry

A brief review of the literature con
cerning tears of the lateral ligament of the
ankle has been presented. Diagnostic cri
teria and methods of testing have been out
lined. A clinical follow-up study of 34 of
43 patients with proven tears of the lateral
ligament of the ankle joint treated by a
knee-length plaster-of-paris walking cast
is reported. All 33 patients had function
ally sound ankles although 30.4% had
symptoms such as occasional swelling and
a feeling of weakness, but no history of
recurrent sprains.
In order to compare conservative treat
ment with operative repair, 24 patients
were selected randomly for study. There
were 12 patients in each group: in the op
erative group, nine were considered to
have obtained an excellent result, one a
good result and two were too early to be
assessed. In the conservative group, nine
were considered to have an excellent re
sult, two a good result and one a poor
result.
On radiographic examinations, ankles
upon which operative repair of injuries to
the lateral ligament have been performed
as a group were more stable than non
operative ankles. In terms of subsequent
function, however, there was no difference
between the two groups. Surgical treat
ment, however, is associated with a greater
morbidity. In the Canadian Forces Hos
pital, Kingston, the operation is now re
served for the young athlete who has sus
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tained a severe tear and who demonstrates
a talar tilt of over 15°. All other cases are
treated in a below-knee walking plaster
cast until asymptomatic.
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R esu m e
Le choix du meilleur traitement de la dechirure
du ligament lateral de la cheville reste partage
entre la chirurgie precoce et Fimmobilisation platree, tel qu’en fait foi la revue de la litterature.
Le but que se sont propose les auteurs, est de
comparer ces deux formes de traitement. Depuis
1940, Sir Reginald Watson Jones avait etabli
comme traitement de choix, Fimmobilisation de
la cheville. Depuis 1954, cependant, Anderson et
LeCocq rapporterent d’excellents resultats avec
le traitement chirurgical preooce. Entre autres
auteurs, Ruth dans une etude comparative de 72
cas concluait que la chirurgie laissait une che
ville plus stable que le traitement par immobili
sation.
Le diagnostic de la rupture ligamentaire se
pose par l’histoire et l’examen clinique complete
par des radiographies sous plusieurs angles. Pour
norter le diagnostic d’une dechirure du ligament
lateral, les auteurs ont l’habitude de faire des
radiographies en oosition d’inversion forcee apres
avoir fait l’anesthesie du nerf poplite externe.
Cette technique entre les mains des auteurs s’est

*
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averee fort satisfaisante surtout depuis qu’on uti
lise l’appareil modifie de Kleiger originalement
destine au diagnostic des fractures instables du
perone.
Les auteurs ont revu les patients traites entre
1953 et 1962 par l’immobilisation dans un platre
de marche. Quarante-trois patients furent exa
mines dont 33 par les auteurs. Pour evaluer les
resultats ces malades furent divises en trois
groupes scion leur capacite a faire de l’exercice ou
du sport et selon le degre d instabilite articulaire.
Dans ce groupe 69.6% obtinrent un resultat ex
cellent. Tous eurent un resultat fonctionnel bon,
quoique 30% accusaient quelques symptomes. Par
la suite, pour evaluer comparativement le traitement chirurgical et le traitement conservateur, les
auteurs firent une etude prospective de 24 cas
consecutifs de dechirures des ligaments lateraux
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La chirurgie operatoire est decrite brievement.
L’acte chirurgicale est suivi d’une immobilisation
totale durant une periode de six semaines apres
laquelle un programme de physiotherapie intensif est initie. Les resultats de ces deux groupes
de douze patients chacun, sont ensuite compares
et les auteurs eoncluent que la chirurgie semble
donner une articulation plus stable que le traite
ment par 1’immobilisation, bien que la function
articulaire soit identique dans les deux groupes.
Le traitement chirurgical a cependant une morbidite plus grande.
Les auteurs sont d’avis qu’il faille reserver le
traitement chirurgical aux patients jeunes qui ont
subit une dechirure severe et qui demontrent une
angulation de plus de 15°. Tous les autres pa
tients sont traites par un platre de marche jusqu’a
la disparition des symptomes.

VOLVULUS OF THE CECU M 0
ROGER WILSON, M .D., F.R.C.S.[C], Vancouver, B.C.
C e c a l volvulus is sufficiently uncommon
that the unwary physician may be led
astray during the diagnosis of an “acute
abdomen”. The condition is responsible for
approximately 2% of all intestinal obstruc
tions, 10% of all large-bowel obstructions,
and 32% of all intestinal volvuli. Men be
tween the ages of 20 and 40 are most
commonly afflicted.6 Cecal volvulus was
first described by Rokitansky0 in 1851;
since that time a steadily increasing num
ber of cases have been reported in the
literature. In 1959 Villet7 collected 1.50
cases from the literature of the preceding
30 years.

nessy Hospitals, Vancouver, B.C. W here
as the hospital population in the former
institution represents a cross-section o f the
community, that of the latter is predomi
nantly comprised of men in the older age
groups. In this series reported herein there
were nine men to 11 women and the aver
age age was 60 years. One of the patients
in the present series had undergone repair
of an inguinal hernia, another repair of a
hiatus hernia and in others a laparotomy
was performed six, 14 and 17 days before
the acute attack. Five had constipation and
one had diarrhea.
E t io l o g y

M a t e r ia l

and

M

e th o d s

The present communication contains a
review of 20 cases of cecal volvulus seen
at the Vancouver General and Shaugh" From the Department of Surgery, Vancouver
General Hospital, Vancouver 9, B.C.
Presented at the Annual Meeting of the Canadian
Association of Gastroenterology, Vancouver, B.C.,
June 27, 1964.

The essential background for volvulus
of the cecum is a redundant, loosely at
tached organ and a point of adherence or
anchorage about w hich twisting can take
place. In every instance this excessive m o
bility is o f congenital origin, and is due to
a failure o f the final stage of fixation of
the proximal colon following its rotation
into the right side o f the abdomen. The
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point of fixation is usually the hepatic flex
ure, less frequently the point where the
transverse colon crosses the third part of
the duodenum. Wolfer, Beaton and An
son,8 in a detailed study of 150 cadavers,
found that the cecum was mobile enough
to permit torsion readily in over 11%. It
is surprising that cecal volvulus does not
occur more frequently. Perhaps it does, at
least in a chronic and intermittent manner
and may well account for many episodes
of abdominal pain and right lower quad
rant tenderness in patients, admitted to
hospital for observation in whom symp
toms subside and are discharged in a day
or two without a firm diagnosis having
been made.
Three factors predispose to the initia
tion of cecal volvulus, first, excessive peri
stalsis due to diarrhea or purgatives, sec
ond, violent muscular effort such as occurs
in pregnancy,
parturition,
abdominal
operation or trauma and third, cecal dis
tension from high-roughage diet,7 consti
pation, adhesions or obstructing tumours
of the left colon. With regard to highroughage diet, the condition is most fre
quently seen in Finland and Russia
where the staple diet consists largely of
potatoes and coarse breads.3
P athology

Because “cecal” volvulus is rarely con
fined to the cecum alone, the term is a
misnomer. “Volvulus of the proximal colon”
would be a more accurate description of
the pathology but this too is unsatisfactory
because varying amounts of terminal ileum
are usually involved. Commonly there are
two points of obstruction, one in the ter
minal ileum and one in the ascending or
sometimes the transverse colon. A “closedloop” type o f obstruction results. If the
ileocecal valve is competent, cecal disten
sion is more marked and the threat of
perforation develops earlier. It is gener
ally believed that torsion through 180° is
sufficient to give rise to complete obstruc
tion. Vascular occlusion from strangulation
can also occur with this degree of torsion
or even with a 90° twist if the torsion is
abrupt and the pedicle short and thick.
However, it is almost certain to result if
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the volvulus is through 360°. With the ad
vent of strangulation, congestion with cy
anosis and edema follows; then hemor
rhagic infarction, gangrene and perfora
tion may supervene.
The bowel may double itself along an
oblique, transverse or longitudinal axis. In
the first two instances, the cecum moves
out of the right lower quadrant and lies
in the mid or upper abdomen or occa
sionally in the pelvis. When the organ lies
transversely, the cecum may remain in the
right lower quadrant. In 16 of the patients
in the present series, the cecal volvulus
was still intact. In two there was evidence
of a recently reduced cecal volvulus and
in two only extreme cecal dilation and
mobility was found. The twist varied from
three complete turns to one-half turn. In
three instances the twist was recorded as
clockwise, and in one counter-clockwise. In
the remainder the direction of the twist was
not recorded. In five cases various stages of
cecal necrosis were seen grossly and re
ported pathologically. In no case was per
foration found.
D iagnosis

H istory—Commonly there is a history
of previous abdominal operation (Table I).
T A B L E I.— H isto ry , 20 C ases
Previous operation...............................................
Previous attacks— 1 - 36 mo..............................
P ain ........................................................................
Nausea...................................................................
Vomiting...............................................................
Constipation..........................................................

12
5
19
9
n
5

Twelve of our patients had had one or
more operations. Appendectomy was the
commonest procedure and the symptoms
which led to operation may have been due
completely or in part to transient cecal
volvulus.
The tetrad of cardinal symptoms are
intermittent,
crampy, abdominal pain,
nausea, vomiting and constipation. With
one exception, all 20 patients had abdom
inal pain. In most instances it was cramplike and generalized but in some it was
localized to one-half or to one quadrant of
the abdomen.
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Nausea occurred in nine patients, vomit
ing in 11 and constipation in five. The
duration of these acute symptoms before
surgical intervention varied from two hours
to nine days. In five instances a history
was obtained suggestive of chronic recur
rent cecal volvulus preceding the acute
attack. These patients suffered from one
or more attacks, usually of right lower
quadrant pain often relieved by the pas
sage of flatus or liquid stool in the period
varying from one to 36 months before the
acute attack that led to surgical interven
tion.
Physical examination—The most constant
physical finding, abdominal distension,
was present in 13 patients (Table II). A
TA BL E II.— P h y sic a l F in d in g s , 20 C a s e s
Distension...............
Asymmetrical mass
Tenderness..............
Guarding.................
Bowel sounds.........

13

6

16
7

12

notable feature of the distension was the
rapidity with which it developed and in
creased under observation, no doubt due
to closed-loop obstruction. An asymmetri
cally distended abdomen due to an eccen
tric tympanitic mass, said to be diagnostic
of cecal volvulus, was present in six of
these patients. It was located in the right
lower quadrant in two, right abdomen in
two, left upper abdomen in one and epi
gastrium in one. Tenderness on rectal ex
amination was recorded in two patients.
The temperature, pulse rate and white
blood cell count were usually elevated.
Three patients presented in surgical shock.
R adiographs—A flat plate of the abdo
men, including an upright exposure, is
often diagnostic. Characteristically the
cecum is dilated (sometimes to enormous
proportions), displaced and may show a
single fluid level. Of the 14 patients in
whom radiographs were taken, cecal dis
tension was present in all (Table III). This
distension was in the mid-abdomen in six
(Fig. 1), in the left upper abdomen in four
(Fig. 2), in the right upper quadrant in
two, in the right lower quadrant in one
and in the pelvis in one (Fig. 3).
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T A B L E I I I .— R a d io lo g ic F in d in g s , 14 C a s e s
Distended cecum....................................................... 14
Right lower quadrant..............................
1
Right upper quadrant.............................
2
Mid-abdomen.............................................
6
Left upper quadrant.................................
4
Pelvis............................................................
1
Distended colon.........................................................
6
Distended small bowel.............................................
7

Associated distension of the ascending
colon was observed in six and of the small
bowel in seven, with fluid levels present in
two. An accurate assessment of the true
nature of the obstruction was made preoperatively in eight. In the remainder, the
distended cecum was interpreted as being
a dilated stomach, distended small bowel
or sigmoid colon. Confusion between a
left upper quadrant cecal volvulus and
stomach can be avoided by examining an
upright film in which separate fluid levels
are distinctly seen (Fig. 1). Another method
is to radiograph the patient once again
after the stomach has been aspirated to
determine whether any change has taken
place in the suspicious gas shadow or fluid
level.

Fig. 1.—Mid-abdominal distension of cecum
with fluid level separate from gastric fluid level.
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If small-bowel loops or the ileocecal
valve can be detected to the right of the
cecum, this clearly indicates the presence
of cecal volvulus. Barium enema is not
usually necessary to establish the diagnosis
in most cases, in addition it is a physical
hardship for a patient with bowel obstruc
tion. The characteristic radiographic find
ings in barium enema examination are a
cone-shaped obstruction of the barium flow
at the hepatic flexure, sometimes with a
spiral mucosal pattern and a dilated ce
cum, empty of barium (Fig. 4). In only
two of our patients were barium enemas
performed, both of which gave informa
tion of diagnostic significance.
T reatm ent

In an acute cecal volvulus, surgical in
tervention should be undertaken as soon
as the diagnosis is made and the patient’s
general condition permits. Sometimes a
period of preparation with the restoration
of fluid, electrolyte and blood loss is re
quired. Intestinal intubation is helpful in
the prevention of vomiting and forestalling
postoperative abdominal distension, al
though it is not helpful in the relief of

Fig. 4.—Barium enema showing cone-shaped
obstruction of the contrast medium at the hepatic
flexure with a spiral mucosal pattern and a
dilated gas-filled cecum.
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what is essentially a closed-loop obstruc
tion.
After any obstructing bands have been
severed, the cecal volvulus is reduced. If
tremendous distension exists and rupture
appear imminent, it may first be neces
sary to decompress the cecum with a
trocar and cannula. The viability of the
affected parts are carefully assessed. If
there is no evident vascular impairment,
a cecopexy is performed suturing the lat
eral wall of the cecum to the lateral edge
of the gutter created by incising the pari
etal peritoneum lateral to the cecal bed.
Five patients in this series were so treated.
Dixon and Meyer1 have obtained a more
stable fixation by burying the cecum be
neath a peritoneal flap raised from this
same area.
Simple reduction of the cecal volvulus,
employed in three of our patients, is not
sufficient. In one, cecal volvulus recurred
10 months later and cecopexy was carried
out. In another, reduction of the volvulus
had been done five years previously and
the recurrence, reported in this paper, was
treated by hemicolectomy.
If there is necrosis or if there is any
doubt whatsoever about the viability of
the parts, right hemicolectomy should be
performed. This was done in three in
stances in this series when a varying degree
of necrosis was present in the cecum. In
two patients it was performed when the
cecum appeared viable. Some surgeons ad
vocate right hemicolectomy as the treat
ment of choice in cecal volvulus whenever
the patient’s general condition permits.
Among the five patients in this series in
whom hemicolectomies were performed
there were no deaths. One patient devel
oped a small intraperitoneal abscess which
was successfully drained. Nevertheless,
hemicolectomy is a bigger operation than
a cecopexy and, in the absence of bowel
necrosis, should be reserved for the goodrisk patient in whom the whole right colon
is involved and in whom cecopexy is not
practicable.

tomy, the cecum remains attached to the
anterior abdominal wall in a small area
which could become detached in time or
be the fulcrum about which a small-bowel
volvulus might occur. Appendicostomy,
more rarely used, is subject to the same
objection. Reduction, exteriorization with
ileostomy and obstructive resection of the
cecum and terminal ileum in the very ill
patient is advocated by some but its value
is doubtful.

Cecostomy has been advocated and was
used in five patients in the series without
morbidity or mortality. The objection to its
general use is that, as a result of cecos

1. D ixon, C. F. and M eyer , A. C.: Volvulus of
the cecum, Surg. Clin. N. Amer., 2 8 : 953,
1948.
2. D onhauser, J. L. and Atw ell , S.: Volvulus
of the cecum— a review of 100 cases in

M o r t a l it y

According to Donhauser and Atwell,2
the overall mortality in acute cecal volvu
lus is 42% ; this rises to 72% when the
cecum is gangrenous. This high mortality
rate results because of failure to recognize
the presence of volvulus until complica
tions ensue, and because of ill-advised at
tempts at conservative treatment. Two pa
tients in the present series died. In both,
cecal volvulus was a terminal event; in one,
it followed acute mediastinitis, in the
other, myocardial infarction. Both were
first seen in a state of shock. In one the
volvulus was unrecognized, the other died
the day after reduction of the volvulus
and cecostomy.
Su m m a r y

and

C o n c l u s io n

Twenty patients with cecal volvulus are
presented. The symptomatology and physi
cal and radiologic findings are sufficient
ly clear-cut to permit early diagnosis in
most instances if the condition is kept in
mind. The findings of crampy abdominal
pain with nausea, vomiting and constipa
tion, rapidly increasing abdominal girth,
tender, sometimes asymmetrical abdominal
distension, a flat plate of the abdomen
with a greatly enlarged displaced cecum
constitute a characteristic picture in this
unusual type of intestinal obstruction.
Cecopexy, if the gut is viable, and right
hemicolectomy, if vascular impairment has
ensued, are effective curative procedures.
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R esu m e

Le volvulus du caecum represente 2% des ob
structions intestinales. Les auteurs rapportent
I’experiente de 20 cas de volvulus du caecum vus
aux Vancouver General et Shaughnessy Hospitals
a Vancouver, B.C.
Le volvulus du caecum se rencontre lorsque ce
dernier est redondant, mobile, par defaut conge
nital de fixation a la paroi posterieure de la cavite abdominale. Cette malformation serait frequente
selon Wolfer, Beaton et Anson, (11% des cas au
topsies). Trois facteurs predisposent a la torsion
caecale: 1°—un peristaltisme exagere lors de diarrhee ou de purgatifs violents. 2 ° —un effort musculaire important, comme lors d’une grossesse, d’un
accouchement ou d’un traumatisme abdominal.
3 °—enfin la distension caecale lors de constipa
tion ou de diete riche en residus.
II semble que la terminologie soit impropre
puisque le volvulus du caecum interesse toujours
le colon proximal, parfois le transverse et l’ileon
terminal. La torsion de la poche caecale provoque

THE OPERATIVE TREATMENT OF FRAC
TURES OF THE NECK OF THE FEMUR.
Carlo Marino-Zuco. 120 pp. Illust. Charles
C Thomas, Springfield, 111.; The Ryerson Press,
Toronto, 1965. $10.75.

The author, who has had a wide experience
in dealing with fractures of the femoral neck,
has developed a novel and meticulous method
of treatment of this condition, which he pre
sents in detail in this monograph. He does not
claim that this is the only method he employs
and emphasizes that it is a difficult opera
tion which should only be undertaken by those
“highly skilled surgeons who have a wide
experience in orthopedic surgery” .
His technique is described in great detail,
step by step. He employs a perforated screw
with special equipment for the exact insertion
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un syndrome d’occlusion intestinale qui peut etre
incomplete ou complete selon le degre de torsion
et peut meme prendre l’aspect d’une obstruction
type “closed loop”. II peut enfin s’accompagner
de souffrance vasculaire avec ischemie, infarctus,
gangrene et parfois perforation. Le diagnostic se
base sur l’histoire et la symptomatologie classique
comprenant quatre symptomes cardinaux: les coliques abdominales, les nausees et vomissements,
et la constipation. Chez les vingt patients Stu
dies, tous sans exception presentment des douleurs
abdominales. L ’examen physique revele la dis
tension abdominale, qui de faqon classique se developpe rapidement. L ’examen radiologique simple
de l’abdomen en position debout, met en evi
dence un caecum dilate, parfois enorme et de
place, avec niveau liquide qui signe le diagnostic.
Quant au traitement, le volvulus cascal aigu necessite une intervention chirurgicale d’urgence
aussitot que le diagnostic est pose et que la con
dition generale du patient le permet. Le caecum
peut alors etre fixe dans la gouttiere laterale de
l’abdomen. Cinq patients de cette serie ont ete
traites ainsi. Pour eviter la recidive, les auteurs
Dickson et Meyer ont preconise de recouvrir le
cascum d’un lambeau peritoneal parietal. Si la
viabilite de la paroi caecale est douteuse et le
danger de necrose evident, il faut d’emblee pratiquer une hemicolectomie droite. Ceci a ete fait
dans trois cas de cette serie et chez deux autres
patients on a procede a une hemicolectomie elec
tive. Les auteurs remarquent que 1’hemicolectomie elective, en l’absence de necrose intestinale,
doit etre reservee aux bons risques chirurgicaux,
dans les cas ou tout le colon droit est en volvulus
et lorsque la pexie la est impossible. La mortalite
due au volvulus aigu du caecum est tres elevee,
principalement du au fait que le diagnostic n’est
pas porte a temps afin d’eviter la gangrene et
la perforation caecale. Dans la serie rapportee par
l’auteur, il y eut deux mortalites; toutefois il
semble que le volvulus caecal n’en est pas la
cause mais la consequence, les deux ayant ete vus
en etat de choc avance.

of the metal implant. Postoperatively the ap
plication of a special plaster cast, allowing
ambulation, is an essential part of the tech
nique.
The book is well produced and the illustra
tions are numerous. The text conveys the
author’s meaning concisely and clearly.
This monograph will be of interest to sur
geons who deal with fractures of the femoral
neck. One wonders, however, whether the
author’s aim in publicizing his method of
treatment might not have been achieved more
readily by a paper published in one of the
more widely read surgical journals. Also he
gives no statistics bearing on his results and
the complications of the method, which makes
comparison with other established surgical
techniques difficult.
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GASTRIC CAJOLING—A CLINICAL STUDY*
ALLAN GROSS, M.D.,f R. D. HENDERSON, M.D., R. J. GINSBERG, M.D.f and
N. T. McPHEDRAN, M.D., F.R.C.S.[C], Toronto, Ont.
G astric cooling is recognized as a useful
method for the control of hemorrhage
from the upper gastrointestinal tract.1’3
This communication concerns 25 patients
who underwent gastric cooling for this
purpose. All patients had bled severely and
in all the attending physician and surgeon
agreed that an adequate trial of medical
therapy had failed before cooling was

steen,2 and cooled tapwater is the coolant
solution. Both methods are capable of low
ering gastric temperatures to below 20°
C.4
On the basis of the results of gastric
cooling the patients have been divided into
three groups: the first group is made up of
patients whose bleeding was controlled by
cooling and did not recur during their hos-

Fig. 1.—Simple tapwater gastric cooling apparatus.

started. In four patients gastric cooling
was carried out by means of O.E.M. Gas
tric Freezer, Model F, 90, manufactured
by the Shampaine Laboratory; in the re
maining 21 patients cooling was carried
out using a simple tap-water system previ
ously described (Fig. I).4 This home-made
apparatus uses an applicator modified
from the original described by Wangen-

pital stay; the second group includes pa
tients whose bleeding was controlled by
cooling but recurred at a variable time
later during their hospital stay; and the
third group includes those patients in
whom gastric cooling failed to control the
hemorrhage.
G roup I.— Hemorrhage

controlled — no
recurrence
(Table
I)
°From the Department of Surgery, University of
Toronto and The Toronto General Hospital. Sup
There were nine patients in this group.
ported in part by M.R.C. Grant MA: 1424.
The source of the hemorrhage was duo+M.R.C. Fellows
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TA BLE I .— S u m m a ry o f R e s u l t s o f G a s t r ic C o o lin g
GROUP I :— C o n t r o l o f H e m o r r h a g e b y C o o lin g w it h N o R e c u r r e n c e D u r in g H o s p it a l S tay
Diagnosis

Sex

Age

F

62

Undiagnosed

M
M
F
M

53
47
53
86

Duodenal ulcer
Duodenal ulcer
Duodenal ulcer - 2
LTndiagnosed

M

55

Cushing’s ulcer

Polyneuritis
Mechanical respirator

M

29

Cushing’s ulcer

Craniocerebral injury,
comatose, steroid therapy

10
(Balloon
burst)

M

64

Gastric ulcer

19

M

57

LTndiagnosed

Lymphoma, thrombocyto
penia, steroid therapy
Carcinoma of bladder
(11 days postoperative)
Gram-negative septicemia

Other factors

Steroids
Leukemia, platelet deficiency
Advanced age

Cooling time
(hours)

Eventual outcome

24

Died two weeks after
cooling. Pulmonary
infarct
Recovered
Recovered
Recovered
Died on the same
day as cooling.
Heart failure
Died of cardiac
arrest, one day after
cooling stopped
No further bleeding,
transferred to
chronic hospital.
Comatose
Died 16 hours after
splenectomy
No further bleeding

24
14
4
18
46

36

denal ulcer in three ( one secondary to
steroid therapy), Cushing’s ulcer in two
and a gastric ulcer (secondary to steroid
therapy) in one. In three others, the source
of the bleeding was not determined. One
patient died of cardiac arrest, another of
cardiac failure on the day the hemorrhage
was controlled. Two patients were operated
upon (one of these died 16 hours postoperatively). The remaining patients re
ceived no further definitive treatment and
had no recurrence of bleeding during their
hospital stay.

This group, the largest, contained 10
patients: four had duodenal ulcers (one
secondary to steroid therapy), two had
gastric ulcers, two had esophageal varices,
one had carcinoma of the stomach and in
one, the source of the hemorrhage was not
identified. One of the two patients with
esophageal varices had direct esophageal
cooling, the other had ordinary gastric
cooling. In three patients, an attempt to
control the recurrent hemorrhage with fur
ther cooling was not successful.

C a se R e p o r t .— D.W., a 62-year-old woman,
was admitted to hospital with a chief com
plaint of melena for 24 hours. Her hemoglobin
was 69%, her blood pressure was 120/80 mm.
Hg and her pulse 140/min. and regular. An
electrocardiograph showed an atrial flutter.
The patient was transfused rapidly and digi
talized but the melena continued; 20 bottles
of blood were required in three days before
gastric cooling was begun. Cooling was car
ried out for 24 hours. The following day the
patient underwent successful cardioversion.
During the same week a gastrointestinal series
failed to reveal the source of hemorrhage.

C a se R e p o r t .— C.Y., an 82-year-old woman,
had a 48-hr. history of hematemesis and
melena when she was admitted in shock
with a hemoglobin of 5 g. Because she was
seriously ill, transfusion and gastric cooling
were started immediately. The bleeding came
under control quickly and after 12 hours the
cooling was stopped. The patient did well for
one week. At this time melena and hemate
mesis recurred. Gastric cooling was reinsti
tuted for nine hours, but failed to control the
hemorrhage. At operation, the source of
bleeding was found to be a gastric ulcer on
the lesser curve. A subtotal gastrectomy was
carried out. The patient died of pneumonia
one week later.

G r o u p I I .—Hemorrhage initially
controlled— later recurrence (Table II)
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TABLE II.—S ummary o f R e s u l t s o f G a str ic C o o l in g
GROUP II:— C ontrol of H em o rrha g e by C o o l in g w it h R e c u r r en c e D u r in g H o s p it a l S tay
Sex

Age

O ther fa cto rs

D ia g n o sis

C o o lin g
tim e

T im e o f
recurrence

R ecooling
tim e

E v e n tu a l ou tco m e

Operation. F atal recur
rence of hemorrhage
postoperatively
Died of persistent
hemorrhage during
cooling
Operation. Died of
pneumonia one week
later
Operation. Died of elec
trolyte disturbance six
days later
Died of recurrent
hemorrhage two weeks
after cooling
Recovered

F

70

Esophageal
varices

Liver disease

24 hr.

1 week

No

M

47

Duodenal erosion

43 hr.

2 weeks

16 hr.

F

82

Gastric ulcer

Stress, liver
disease, duo
denal fistula
Advanced age

12 hr.

1 week

9 hr.

F

79

Gastric ulcer

Advanced age

20 hr.

2 days

No

M

56

Esophageal
varices

Liver disease

2 weeks

No

M

66

Duodenal ulcer

11 hr.

6 hours

3 hr.

M

66

Duodenal ulcer

Steroid
therapv
Steroid
therapy

12 hr.

15 min.

No

M

64

Undiagnosed

1 week

No

M

71

Duodenal ulcer

Immediately

No

Operation. Recovered

M

43

Carcinoma of
stomach

Immediately

No

Died after 24 hours

4 V2

days

Acute renal 1 1?i hr.
failure
thrombocyto
penia
12 hr.
Bladder diverticuli,
seven days
postoperative
Unco
26 hr.
operative

G ro u p I II . H em orrh age n ot c o n tro lle d

(Table III)
There were six patients in this group.
The first, whose case history is outlined
below, had both duodenal and gastric ul
cers secondary to steroid therapy. At op
eration, his stomach was filled with tena
cious clots that took 15 minutes to extract.
Another patient underwent gastric cool-

Hemorrhage controlled.
Fatal recurrence of
hemorrhage immedi
ately after cooling
stopped
Died shortly after re
currence

ing for persistent hemorrhage after two
laparotomies had failed to reveal the
source of the bleeding. Gastric cooling
failed to control the hemorrhage and the
patient died. Four patients with a bleed
ing gastric ulcer had what was considered
to be an insufficient trial of cooling: one
because he pulled out his tube after five
hours; in another, surgery became neces-

TABLE III.—S umm ary o f R e s u l t s of G astric C o o l in g
GROUP I II:— F a ilu r es
O ther factors

Sex

Age

D ia g n o sis

M
M

50
57

M

50

Gastric ulcer
Duodenal and gastric
ulcers
Undiagnosed

Uncooperative
Steroid therapy,
clots in stomach
Steroid therapy

F

75

Gastric ulcer

Massive bleeding

F

65

Steroid ulcer

Lupus erythematosis,
thrombocytopenia,
steroid therapy and
acetylsalycilic acid ingestion

M

53

Gastric ulcer

Emphysema, insufficient
blood available

C ooling tim e
h o urs

E v e n tu a l o utcom e

5

Operation. Recovered
Operation. Recovered

4

36

l\4

3

Died of persistent
hemorrhage during
cooling
Died 10 hours post
operative
Died shortly after
tube removed before
operation. P atient as
pirated after massive
hematemesis
Operation. Recovered
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sary because blood reserves were low; and
two in whom the hemorrhage continued
so massively in the early hours of cooling
that surgery was obligatory (1% hours of
cooling in each instance). These latter two
cases ended fatally.
Case R eport.—F.G., a 57-year-old man,
was admitted because of the Guillain-Barre
syndrome, and treatment with cortisone and
adrenocorticotrophic hormone (ACTH) was
initiated. Five days later progression of the
disease made the aid of a mechanical respira
tor necessary. Three days after this, melena
and hematemesis began, and was not con
trolled after 24 hours of vigorous conservative
treatment. Gastric cooling, carried on for four
hours also failed to control bleeding. At oper
ation the stomach was filled with clots, closely
adherent to the mucosa, which prevented con
tact between the balloon and the stomach
wall. The bleeding was from a duodenal ulcer
and, in addition, a sealed perforated prepy
loric ulcer was present. A partial gastrectomy
was carried out and this patient recovered
satisfactorily.
D iscussion

In these patients the duration of the
cooling procedure varied with the clinical
state of the patient. In most successful
cases, bleeding ceased in less than 12 hours
but cooling was continued for another eight
to 12 hours. The apparatus was then turned
off and the tube left in place for a further
two to three hours. Next the tube was re
moved and an iced skim-milk drip given
for 24 hours. Empirically, cooling was car
ried on longer in the patients who were
the poorest surgical risks. For example,
one patient who was severely asthmatic
was on steroid therapy and required the
assistance of a mechanical respirator, had
recurrence of bleeding two weeks after
vagotomy and pyloroplasty for a bleeding
duodenal ulcer. Here, gastric cooling was
continued for 20 hours after bleeding had
been controlled. The patient made a satis
factory recovery.
In every case, in addition to the cooling
tube, a nasogastric tube was kept in the
stomach to provide warning of further
hemorrhage or of rupture of the balloon.
G ood contact between the balloon and
the gastric mucosa is essential. To obtain
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this contact clots must be removed by
thorough irrigation of the stomach with a
large-bore Ewald tube before cooling is
attempted. In the patient suffering from the
Guillain-Barre syndrome, bleeding was not
controlled because the stomach was filled
with large adherent blood clots that com
pletely prevented contact of gastric mu
cosa with the cooling balloon.
Although 15 of 25 patients who under
went gastric cooling died during their
hospital stay, only two died of uncon
trolled hemorrhage during the period of
cooling. Seven others who had recurrent
hemorrhage died, three as a result of post
operative complications and four as a re
sult of persistent hemorrhage for which
no further definitive therapy was at
tempted. Four patients died in the post
cooling period, one of heart failure, one of
cardiac arrest, one of a pulmonary infarc
tion, and one postoperatively. In two, as
piration of oral or gastric secretions played
a role in the fatal outcome. Intubation
and detubation must be done with great
care and the patients must have constant
nursing, with special attention to the re
moval of oral and nasal secretions since
swallowing is difficult with the tubes in
place. It is important to realize that each
patient in this series was a poor risk, and
the high mortality should not obscure the
fact that bleeding was controlled initially
in 19 of the 25 patients.
This series of patients amply confirms
the value of gastric cooling in the prelim
inary control of upper gastrointestinal hem
orrhage. Nineteen of the 25 patients re
sponded well when first treated. Equally
significant is the fact that 10 of the 19 had
recurrence of hemorrhage. It is apparent
that gastric cooling is a useful adjunct in
the control of upper gastrointestinal hem
orrhage, but should be used only to gain
time to prepare the patient for necessary
surgery.
Summary

A series of 25 patients who underwent
gastric cooling for the control of upper
gastrointestinal hemorrhage is presented.
In nine patients bleeding was controlled
and did not recur during their hospital
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stay; in 10, bleed ing was controlled ini
tially bu t recurred betw een six hours and
two weeks later; and, in six, bleeding was
not controlled by gastric cooling. I t is ap
parent that gastric cooling is useful to gain
tim e to prepare th e seriously ill patient
for surgery, bu t should not be relied on
for perm anent control o f gastrointestinal
hemorrhage.
R eferen ces
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CATARACT OPERATION BY ENZYMATIC
ZONULOLYSIS. Hans Hofmann, 118 pp.
Illust. Library of Congress Catalog Card
No. 64-17767. Grune & Stratton, New York and
London; The Ryerson Press, Toronto. $8.50.

This is a relatively short monograph on the
use of chemical zonulolytic agents, described
by Barraquer in 1957, in cataract surgery.
The early chapters review the anatomy and
biochemistry of the lens, zonules and vitreous,
and the probable site of action of the chemical
on the zonular fibres. There is still consider
able difference of opinion as to the exact mode
of action of the agent, hut the consensus is
probably that there is a dissolution of the ce
ment substance of the fibres where they be
come embedded in the capsular lamellae of
the lens. It is important to remember that the
enzyme is more effective when the zonule is
stretched, hence pressure should be applied
to the zonules at the 6 o’clock position as soon
as possible after the chemical has been intro
duced into the eye. The author believes that

Resu m e
Ce rapport donne les resultats obtenus du refroidissement gastrique effectue chez 25 patients
en vue d'enrayer une hemorragie massive des
voies digestives superieures et qui etait restee
rebelle au traitement medical.
Chez la piupart des malades, la methode em
ployee, precedemment decrite, comportait l’usage
d’eau courante. Le contact intime entre le ballon
et la paroi gastrique, essentiel au succes de la
methode, n’a pu etre realise parfois qu’avec diffi
culty, en raison de la presence de caillots tres
adherents. Un tube naso-gastrique a ete utile pour
prevenir l’operateur de 1’arrivee de sang ou d’une
fuite dans le ballon.
Les resultats enregistres parmi ce groupe confirment la valeur du refroidissement gastrique
comme moyen initial d’enrayer une hemorragie
des voies digestives superieures. Chez neuf ma
lades, l’hemorragie fut enrayee sans recidive; chez
10 malades, l’hemorragie, bien qu’enrayee au de
but, recidiva pendant le sejour a l’hopital. En
resume, 19 des 25 patients reagirent bien au de
but du traitement. II faut aussi noter que 10 des
19 malades presentment de nouveaux episodes
d’hemorragie. Le refroidissement gastrique est un
moyen adjuvant utile pour enrayer les hemorragies des voies digestives superieures, mais a
laquelle on ne devrait recourir que pour gagner
du temps, en attendant de preparer le patient a
l’indispensable operation.

no attempt should be made to extract con
genital cataracts in capsule in patients under
20 years of age, even with the help of the
enzyme, because of frequent lenticulo-hyaloid
adhesions and tougher-than-usual zonular
fibres. The enzyme is ideal for intumescent
and traumatic cataracts as well as cataracts
in high myopia, particularly in patients be
tween 40 and 60 years of age. The most fre
quent complications encountered are faulty
wound healing and secondary glaucoma. Sec
ondary glaucoma is most often seen in the
second week postoperatively, and is rarely a
permanent complication. It is thought to be
due to some temporary interference to outflow
facility, because very rarely is there damage
to the outflow mechanism. This elevated pres
sure may be the important factor in faulty
wound healing, and more than the usual num
ber of sutures are advised for this reason. On
the whole this is a very readable and concise
text. The translation is quite adequate, and is
a very fair appraisal of the value of this en
zyme in cataract surgery.
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TRACHEOSTOMY IN GENERAL SURGICAL PRACTICE"
D AVID L. COLLINS, M.D., C.M., F .R .C .S .[C ]f and W . M. HALL, M.D.,4

Vancouver, B.C.

E ver since Jackson’s paper entitled
“The Drowning of the Patient in His
own Secretion”23 appeared in 1911, the
importance of p r o p e r postoperative
tracheobronchial toilet has been recog
nized. Tracheostomy has been used for
this purpose since 19363 and many papers
have been written about the new and ex
panding indications for tracheostomy.
Nevertheless a great deal of opposition
to tracheostomy is still encountered both
in surgical and medical circles. It is com
monly regarded as a last rite, to be admin
istered with the noradrenalin drip and oxy
gen only after all hope is lost. Reasons
given for not doing a tracheostomy in
clude the frequency of surgical complica
tions,4, e ’ 7 ’ 2 6 ' 2 8 ’ 30 depriving the patient of
the ability to cough, and the drying effect
on the tracheobronchial tree. For the past
10 years, tracheostomy has been performed
quite freely at Shaughnessy Hospital,
Vancouver, B.C. on patients undergoing
major abdominal or chest surgery in order
to treat or prevent pulmonary infection.
Complications have been infrequent, and
excessive drying and interference with
coughing have been largely avoided. It is
the purpose of this paper to present the
experience gained in the performance of
70 tracheostomies done in conjunction with
other major operations.
H istory
Those interested in the history of trache
ostomy may consult several interesting
articles on the subject.5,18 The first one
was apparently done by Asclepiades, a
Greek physician practising in Rome in the
first century B.C.3 In the sixteenth cen-

"From the Departments of Surgery and Anaes
thesia, University of British Columbia and
Shaughnessy Hospital.
tFormerly Resident in Surgery, Shaughnessy
Hospital. Present address: 2850 Fourth Avenue,
San D iego, California 92103.
t Chief of Service, Anaesthesia, Shaughnessy Hos
pital.

tury, Fabricius, the famous professor of
anatomy and surgery at Padua, regarded
tracheostomy as the foremost live-saving
operation, raising the surgeon nearest the
level of Aesculapius. The idea of using a
tracheostomy as a route for aspiration in
stead of simply relieving laryngeal obstruc
tion, was first advocated in the middle
1930’s, particularly for poliomyelitis pa
tients.5, 15,38 Expanding this indication to
other conditions which interfere with the
patient’s ability to cough was a natural
sequel.2, n >27
I ndications
Only tracheostomies performed on pa
tients who underwent major abdominal or
thoracic surgery and who were thus ren
dered unable to cough properly will be
considered here. Complicating factors such
as peritonitis, wound disruption, pre-exist
ing pulmonary disease and old age were
frequently present. Full use was made of
less radical methods of treatment, such as
physiotherapy and intermittent positive
pressure breathing.25, 33, 34, 30 Blind naso
tracheal suction19 and bronchoscopic aspir
ation11, 23 were used when a need for re
peated treatments was not anticipated, but
in many cases these procedures seemed to
be more upsetting to the patient than
tracheostomy. The indications for trache
ostomy may be divided into two groups,
therapeutic and prophylactic. Therapeutic
indications exist in patients such as those
mentioned above, who have had major
operations, who do not cough adequately
and who have had an extensive and prefer
ably brief trial of less radical methods.
The strongest indication is an audible rat
tle emanating from the trachea when the
patient breathes or tries to cough but the
tracheostomy should be performed before
this familiar clinical sign makes itself ap
parent. In the earlier stages the patient
has coarse rhonehi (audible only with the
stethoscope), which he is unable to clear,
together with a fever and increased res
piratory rate. Under these circumstances,
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a tracheostomy should be performed im
mediately under local anesthesia before
atelectasis and pneumonia become estab
lished.
In recent years it has become evident
that a prophylactic tracheostomy is, in
some cases, more desirable than a thera
peutic one. This procedure is done im
mediately after the major operation, under
the same anesthetic. Candidates for this
are patients of the type that have repeat
edly shown a need for therapeutic trache
ostomy in the past, such as elderly chronic
bronchitics with peritoneal sepsis under
going emergency surgery or secondary op
erations. A prophylactic tracheostomy has
been found to obviate many postoperative
pulmonary complications. When perform
ing the preoperative physical examination
it is often helpful to ask the patient to
cough. Anyone who cannot raise their se
cretions preoperatively will certainly not
be able to do so postoperatively. The an
esthetist can often help to make the deci
sion, after considering the quantity and
character of the material that he aspirates
through the endotracheal tube.
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tended neck veins due to respiratory diffi
culty, and may cause malposition of the
tube due to pressure of one of the skin
flaps on the end of the tube.13 More dead
space is also created, in which infection
could develop. A vertical incision is faster,
easier, and gives acceptable cosmetic re
sults (Fig. 1). After the skin incision, all
the dissection down to the trachea should
be blunt, vertical, and in the midline. The
thyroid isthmus may be retracted up or
down, or divided. It is essential not to
traumatize the cricoid cartilage, because
this may result in laryngeal stricture.13
The first tracheal ring must therefore be
preserved intact. In some extremely ky
photic elderly patients this may seem diffi
cult at first because the cricoid cartilage
may lie at the level of the suprasternal
notch. It is always possible, however, to
put a sharp hook in the trachea and de-

T ec h n iq u e

Although tracheostomy can be per
formed in bed, it is much better to do it
in the operating room with proper light
ing, instruments and assistance. Local in
filtration anesthesia has proved very satis
factory for the therapeutic tracheostomies,
using any one of the standard agents con
taining adrenalin 1:200,000 which is in
valuable in controlling skin-edge bleeding.
For this reason, local infiltration with di
lute adrenalin is also useful even when the
procedure is done under general anesthe
sia. The technique of tracheostomy has
been described many times, particularly
well by Jackson24 in 1935. He emphasized
that it should be performed in an orderly
fashion like any other operation, using a
good long incision, adequate retraction and
exposure, proper hemostasis with hemostats and ligatures with no tricks or gad
gets.21' 30’ 35 A transverse incision, if long
enough, will give the same exposure as a
vertical one, but may cause more bleed
ing, particularly when the patient has dis

Fig. 1.—The usual appearance of the scar fol
lowing a tracheostomy performed through a ver
tical incision.
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liver it from the chest with gentle upward
traction.
Difference of opinion exists as to wheth
er a window should be cut out of the tra
chea or a simple vertical slit made. If the
indication is laryngeal obstruction, it is
sound practice to excise a window.31 Then
if the tube accidentally comes out after
the operation, the patient still has an air
way and it is easier to re-introduce the
tube. A vertical slit through two or three
rings is faster, closes more rapidly after
the cannula is removed, and avoids the risk
of tracheal stricture, which has been re
ported after a window has been excised.9
Fig. 2.—Holinger tube on the left. Note the
A standard tracheal tube of the Jackson
60° angle between the face plate and the tube.
design0 has been used in most of the pa This one is also fitted with a Polisar-Lyons ad
tients in this series, and has proven satis aptor which may be fitted to a standard 15 mm.
factory. Occasionally the distal end of the female adaptor, or to rubber tubing. On the right,
the usual Jackson tube is shown with a 90°
Jackson tube presses against the back of angle between the face plate and the tube.
the trachea and may cause ulceration, par
tial airway obstruction and difficulty in trapped in the neck and may result in
passing a suction catheter.8’ 12 The Holin- surgical emphysema, mediastinal emphy
ger tube,0 which aligns itself more accur sema, pneumothorax4’ 6 or deep infection.
ately with the trachea seems to avoid A square patch of autoclaved polyurethane
these problems (Fig. 2).
sponge makes a neat dressing which is
The majority of our patients required a easier to change than gauze.®
tracheostomy only as an avenue for the
passage of a suction catheter. For this
P ostoperative C are
purpose, a No. 4 tube (diameter 8 mm., or
These patients are usually quite ill be
24 Fr) is adequate, and will accept a 14
cause
of the associated surgical condition,
Fr suction catheter easily. The use of a
and
require
constant care from a special
larger tracheal tube makes it more difficult
for the patient to breathe around it when nurse.
When, as is usually the case, the trache
the tube is occluded.
After inserting the tracheal tube, the ostomy was performed to permit the aspira
tapes are passed under the drapes to the tion of secretions, drying and crusting in
anesthetist who immediately ties them se the trachea and interference with coughing
curely around the neck with a triple square are both easily avoided by keeping the
knot, rather than a bow. The tape should trachea tube plugged. The patient is per
be fairly tight to be sure the tube stays in, mitted to breathe around it, warming and
remembering that it is impossible to cut humidifying his inspired air naturally. This
off the patient’s airway. As long as there is simple maneuver avoids most of the dis
no venous distension above the tapes, they advantages of tracheostomy.
are not too tight. Usually no sutures are
Secretions are aspirated from the tra
required in the muscles or subcutaneous cheobronchial tree as often as necessary
tissue, and at the most, one or two stitches at the discretion of the nurse. The appar
may be needed in the skin. If tissues are atus and technique used are important.
sutured too tightly about the tube, any air The catheter should be soft, preferably of
or infected material which may come out rubber. Most of the plastic catheters de
of the trachea alongside the tube will be signed for postoperative throat suction are
'G eorg e P. Pilling & Son Co., 3541 Walnut Street,
Philadelphia, Pa., U.S.A.

'D uracel (Zimmer Manufacturing Co., North D e
troit and Joseph Streets, Warsaw, Ind., U.S.A.)
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Fig 3.—On the right the course taken by a radio-opaque straight catheter which inevitably
passes into the right main bronchus is demonstrated. On the left, a catheter with an angulated tip
has been passed down the left main bronchus, which it is possible to do in the vast m ajoiity of trials.

too stiff and traumatic. The catheter should
have a hole at the end and additional holes
on the side close to the end because a
solid-tipped catheter tends to push secre
tions farther down, rather than suck them
out. A new sterile catheter should be used
each time, and handled with sterile tech
nique.
A straight suction catheter has been
used on most of the patients in this series.
Such a catheter passes down the trachea
into the right main bronchus but not into
the left ( Fig. 3) ,22 It usually will make the
patient cough enough to clear the left side,
however. In the cases in this series that
came to autopsy, no mention was made of
excessive secretions in the left main bron
chus. If it is desired to aspirate the left
main bronchus, a catheter with an angu
lated tip is necessary, and one of these is
currently being evaluated (Fig. 4).*
To avoid strong suction of the delicate
tracheal mucosa and prolonged interfer
ence with ventilation, a Y-tube must be
"Toronto suction catheter, Down Bros., 410 Dundas Street, W., Toronto 2B, Ontario.

incorporated in the system. The nurse is
instructed to introduce the catheter as far
as it will go without suction. It is then

Fig. 4.—The Toronto suction catheter with an
angulated tip, a hole at the end as well as two
proximal side holes and a button at the proximal
end which indicates the direction of the angle.

378

CANADIAN JOURNAL OF SURGERY

Vol. 8

*
■4
W

V

Fig. 5.—A patient with a tracheostomy mask and large-bore tube for administration
of heated vapour and oxygen.

withdrawn while applying intermittent
suction. Prolonged aspiration is exhausting
to the patient and should be avoided.
If the patient requires oxygen, it may
be delivered by a large-bore tube to a
tracheostomy mask (Fig. 5), thus avoiding
the oxygen tent which hampers nursing
care. It is essential that the oxygen be
100% saturated with moisture and also
warmed before being inhaled. If cold oxy
gen is delivered to the tracheostomy, even
though it is 100% humidified, the relative
humidity will drop when it is warmed to
body temperature and it may still dry the
tracheal mucosa.37 The apparatus which
has been used in the past has been of the
simple bubble type and has been rather
unsatisfactory. Nebulizers which supersat
urate and prewarm the oxygen are now
used,* so that the drying effect is com
pletely circumvented. The new ultrasonic
aerosol generator1 is available, but has not
yet been used in this hospital. The humidi

* Puritan Compressed Gas Corporation, Oak at
Thirteenth, Kansas City 6, Mo., U.S.A.
Mist-0 »-Gen Equipment Co., 2711 Adeline Street,
Oakland 7, Calif., U.S.A.

fied oxygen must be delivered to the tra
cheostomy by a large corrugated tube,
because ordinary small rubber tubing con
denses most of the moisture out before
reaching the patient. A special tracheos
tomy mask should be worn over the
tracheostomy to provide a reservoir of
humidified oxygen for each inspiration, so
that excessive amounts of room air are not
mixed in.*

f

A
V

*

The tracheostomy tube is left in place
until the patient demonstrates his ability
to cough up his secretions naturally.
It should not be removed before seven
days, or surgical emphysema may result.
C o m plic atio n s

Some redness of the skin edges and a
little purulent exudate around the tube
(wound infection) are almost inevitable
after tracheostomy, and usually are of no
consequence. Deep infection in the neck
has not been seen in this series.
_

_

“ Hudson Oxygen Therapy Sales Co., 2801 Hyperion Avenue, Los Angeles 27, Calif., U.S.A.

A
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On two occasions a tracheal tube was
inadvertently removed a few hours after
operation and was replaced without inci
dent. Hemorrhage, pneumomediastinum,
asphyxia, and permanent laryngeal or tra
cheal damage did not occur in this series.
Two serious complications directly due
to tracheostomy were seen; one of which
resulted in death.
C ase R eports
C ase 1.— E .T .I., a 72-year-old man had a
bleeding gastric ulcer for which emergency
gastrectomy was undertaken under endotra
cheal cyclopropane anesthesia. The patient
received 7500 ml. of blood before and dur
ing the operation, in the course of which his
spleen was removed. His condition on the
table was poor and it was anticipated that
he would need a tracheostomy postoperatively. Anesthesia was therefore continued after
closing the abdomen and tracheostomy done
with the endotracheal tube still in place. As
soon as the trachea was opened, pulse and
respirations ceased, and the patient died. No
blood had been aspirated and no marked
change in the anesthesia had occurred. Post
mortem examination was done which dis
closed no cause for death.
C ase 2.— T.G., a 71-year-old man, was ad
mitted with a perforated gastric ulcer which
was closed at operation. Seven days later
hemorrhage from the ulcer occurred which
necessitated a gastrectomy. The day after
gastrectomy the patient was unable to cough
properly and had established pneumonia.
Tracheostomy was therefore performed under
local anesthesia. As soon as the trachea was
opened both pulse and respirations ceased.
Vigorous resuscitative measures were instituted
and forceful, positive pressure oxygen was ad
ministered through the tracheal tube, after
about 10 minutes adequate circulation and ven
tilation were re-established. When the patient
woke up he was aphasic, indicating that some
brain damage had occurred during the period
of anoxia. He died the next day and autopsy
showed that the lesser curve of his stomach
had sloughed and death was thought to be
due to this rather than to the tracheostomy.
D iscussion

Cardiovascular and respiratory collapse
as a complication of tracheostomy has been
described
frequently.7- 10- 16- 17- 20- 29- 30- 32
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Negus,29 who first reported this complica
tion in 1938, believed that it might be due
to sudden CO, washout when the trachea
was opened, removing the stimulus which
had been keeping up the patient’s respira
tions and blood pressure. This explanation
does not fit either of the two patients noted
above, since they had no respiratory ob
struction and there was no marked change
in their ventilation when the tracheostomy
was done. One of us (D.L.C.) encountered
another patient in whom death ensued
after merely placing a hook in the tracheal
wall without opening it.14 Another mechan
ism which would seem to be more applic
able in these cases might be a tracheovagal reflex. While the mechanism is still
not clear, it is evident from our personal
experience and the literature, that the few
patients who have survived this complica
tion have been those who have been oper
ated upon in the operating room where
adequate resuscitative facilities are avail
able. The moment the trachea is opened,
the anesthetist should observe the pulse,
blood pressure and respiration very care
fully and have adequate oxygen, vaso
constrictors and stimulants at hand. In the
first of the two fatal cases described above,
the patient was at the end of the operation
when his atropine might have worn off
and in the second case, the patient had
been given no atropine. It is possible that
if a reflex is the cause, an adequate dose
of atropine or another vagolytic drug might
help to prevent it.
R esults

The high death rate (Table I) in the
“therapeutic group” reflects the gravity of
the underlying diseases in these patients.
Postmortem examination was performed in
all patients and in 25 of the 32 fatal cases,
the lungs were described as being well
aerated and the bronchial tree clean, the
reverse of the usual findings in such pa
tients. In five of the seven deaths in this
group associated with pulmonary compli
cations, tracheostomy was performed too
late, after pneumonia was established and
within 24 hours of death. The mortality
is strikingly different in the prophylactic
group partly because they were, on the

380

CANADIAN JOURNAL OF SURGERY

whole, better-risk patients, but partly be
cause the tracheostomy was done early,
before they developed any serious respira
tory complications. Four of the five deaths
in this group were due to non-pulmonary
causes and one, mentioned above, was due
specifically to the tracheostomy.
TABLE I.—R esults

Indication

Total
cases

Therapeutic
Prophylactic
Total

43
27
70

of

T racheostomy, Shaughnessy H ospital

1957-1964

Alive

Dead
Nonpulmonary Pulmonary Tracheotomy
cause
cause complication

11(26%) 25(58%)
22(82%) 4(14%)
33(47%) 29(42%)

7(16%)
0
7(10%)

0
1(4%)
1(1%)

Summary

Tracheostomy is being performed with
increasing frequency on patients under
going major abdominal and thoracic sur
gery at Shaughnessy Hospital, Vancouver,
B.C., when difficulty in coughing up secre
tions is encountered, which does not
respond to physiotherapy, intermittent posi
tive pressure breathing, and blind naso
tracheal suction. In 43 of the 70 patients re
ported, tracheostomy was performed several
days after the major operation and in this
therapeutic group, death was mostly due
to non-pulmonary causes. In 27 patients,
the tracheostomy was performed prophylactically at the same time as the primary
operation, and in this group four deaths
were due to non-pulmonary causes and
one due to sudden collapse immediately
after the tracheostomy, the cause for which
is not obvious (mortality rate 20%). Ex
cessive drying of the trachea and interfer
ence with coughing have been avoided by
using a small trachea tube (No. 4) and by
keeping it plugged except when required
for tracheal suction. It is felt that the free
use of tracheostomy in general surgical
patients has been a major factor in treating
and preventing pulmonary complications.
The authors hereby record their thanks to Miss
L. McNee, Librarian, the Departments of Radiolo
gy and Pathology, and to Dr. W. H. Sutherland,
Chief of Service, Surgery, Shaughnessy Hospital
for their help in preparing this paper. The illus
trations are courtesy of the Photographic Depart
ment, D.V.A., Shaughnessy Hospital.
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R esu m e
Dermis Chevalier Jackson en 1911, on reconnait 1 importance du nettoyage de l’arbre tracheobronchique au cours des suites post-operatoires.
Les auteurs ont depuis 10 ans practique assez
librement la tracheostomie dans les cas de chirurgie abdominale et thoracique dans le but de pre
v e n t Finfection pulmonaire. Ils rapportent leur
experience avec 70 tracheostomies. Apres un bref
resume de Fhistoire de la tracheostomie les
auteurs en signalent les indications qui sont de
deux ordres, soit pronhylactique et therapeutique.
Les indications theraneiiticjues se rencontrent
chez les patients qui dans les suites post-opera
toires developpent des complications respiratoires
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necessitant une tracheostomie pour trailer Finfec
tion broncho-pulmonaire. Quant aux indications
prophylactiques de la tracheostomie, elles se renoontrent chez des malades ou, par experience, on
craint des complications d’ordre pulmonaire dans
les suites post-operatoires, comme, par exemple,
chez le bronchitique chronique, dans la chirurgie
majeure d’urgence ou les operations repetees.
Les auteurs decrivent ensuite, en detail, la
technique de tracheostomie en salle d’opdration.
L’anesthesie locale avec adrenaline est habituellement suffisante pour faire une bonne tracheo
stomie. L ’incision verticale, plus rapide, plus
facile donne de bons resultats cosmetiques.
L ’isthme thyroidien peut etre retracte en haut,
en bas, ou divise. II est essentiel de ne pas traumatiser le cartilage cricoide, et les auteurs recommandent de oonserver intact le premier anneau
tracheal. Dans les cas d’obstruction laryngee, les
auteurs recommandent de pratiquer une fenetre a
travers la paroi tracheale. Dans les autres cas une
incision verticale interessant deux ou trois anneaux est plus facile, plus rapide et diminue les
risques d’une stenose cicatricielle. Un tube de
petit diametre doit etre utilise pour eviter la secheresse de la trachee et la formation de croute,
et doit etre garde clos. Le malade peut facilement respirer autour du tube, un air qui a ete
humidifie et rechauffe par les voies respiratoires
superieures. Les auteurs insistent sur la methode
utilisee pour Faspiration tracheale. Ils recom
mandent un catheter mou, de preference en
caoutchouc, perfore a son extremite et sur les
parois laterales. On evite la succion trop forte
et la garde-malade est avertie d’introduire la sonde
delicatement, aussi loin que possible. Puis, elle
est retiree avec succion intermittente. Le tube de
tracheostomie est laisse en place aussi longtemps
que le malade n’est pas capable de tousser et
d’expectorer de lui-meme ses secretions.
Les auteurs rapportent deux cas de complica
tions serieuses, Fune d’elle ayant cause la mort.
Le collapsus respiratoire et cardiovasculaire est
une curieuse complication de la tracheostomie.
Bien decrite, elle reste cependant difficile a expliquer. Dans les deux cas rapportes par les
auteurs, il semble qu’un reflexe tracheo-vagal
pourrait en etre l’etiologie. Aussi les auteurs
recommandent-ils de bien surveiller le pouls, la
pression arterielle et la respiration au moment ou
la trachee est ouverte et d’avoir a la portee de
la main Foxygene, les vasoconstricteurs, et les
stimulants.
Le taux de mortalite rapporte par les auteurs
dans le groupe de tracheostomie therapeutique
est eleve, mais il semble que la cause de mor
talite est nlutot due a la lesion primaire qu’aux
lesions pulmonaires. Par contre, le taux de mor
talite dans la tracheostomie nrophylactique est
tres peu important pour la bonne raison que
celle-ci a ete faite de faqon precoce avant que
s’installent les complications respiratoires se
rieuses.
Dans le but de Drevenir et traiter les compli
cations d’ordre pulmonaire les auteurs recom
mandent l’usage plus frequent et plus liberal de
la tracheostomie chez les patients de chirurgie
generale qui subissent une operation majeure.
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EXTERNAL MEATOTOMY IN THE FEMALE0
LLOYD N. McANINCH, M.D., F.R.C.S.[C], F.A.C.S.,t London, Out.

T he clinical investigation described in this urethra that required the use of a French 12

communication was carried out in the De
partment of Urology at the University of
Western Ontario as a result of my belief
that the external urethral meatus is the
commonest site of obstruction in the fe
male urinary tract and that the correct
treatment of this condition is external
meatotomy. A description of the technique
of external meatotomy in the female is in
cluded with this report.
For years, women who complained of
recurrent attacks of urinary frequency,
lower abdominal distress and dysuria and
who, on examination, were found to have
a tight urethra on a 24 French sound were
managed unsatisfactorily. Usual treatment,
urethral dilation to sizes French 30 or 32,
was painful and brought only temporary
relief. I now believe that urethral dilation
in the female is a diagnostic and not a
therapeutic procedure. Continuous oral
antibacterial agents did not obviate the
necessity of repeated dilations. Further
more many female children with recurrent
urinary infection were temporarily relieved,
but not cured, by urethral dilations.
In November, 1960, while examining
N.W., a 5y2-year-old girl for the third time
because of recurrent urinary infection, I
realized I had frequently been missing the
correct diagnosis in both female children
and women.
C ase R eports
C ase 1.—In February, 1959 N.W., then a

child three and one-half years of age, pre
sented with a history of eneuresis, bouts of
lower abdominal pain, and pain on voiding.
Investigation revealed pyuria, a heavy growth
of E. Coli in the urine, a normal hemogram
and a normal intravenous urogram, with no
demonstrable vesicoureteral reflux. Cystoscopie examination was difficult because of a tight
“Presented at the Canadian Urological Associa
tion, June, 1962, Fort William, Ontario and the
American Urological Association, May, 1963, St.
Louis, Missouri, U.S.A.
fClinical Associate Professor of Surgery, Chief of
Urology, University of Western Ontario, London,
Ont.

cystoscope and even this was gripped in the
urethra. The ureteral orifices appeared nor
mal and were normally situated. The bladder
was trabeculated and cystitis cystica was seen
on the bladder base and around the bladder
neck. The bladder neck was prominent. The
urethra was dilated to a size 22 French and
the child discharged on continuous sulfona
mide therapy. She was seen again seven
months later with the same symptoms and the
same findings. The urethra was dilated and
once again the child was temporarily free of
symptoms only to be re-admitted a third time
in November, 1960; for the past six months
her symptoms had been as severe as ever. The
child was miserable, the parents were disap
pointed with the treatment, and I was frus
trated at my inability to cure this otherwise
healthy youngster. A third complete examina
tion produced similar findings. A third gen
eral anesthetic was given and this time I de
cided to use a larger instrument. However,
No. 18 panendoscope would not pass. With
a pair of scissors (one blade in the urethra
and the other in the vagina) I made a 7
mm. incision through the external urethral
meatus. Now the panendoscope passed with
ease. There was no gripping and the urethra
was soft and pliable. Suddenly, the picture
was clear in my mind. This child did not have
a tight urethra. She had a meatal stenosis and
by repairing the longitudinal incision in a
transverse axis with interrupted 0000 chromic
catgut, the circumference of the meatus was
permanently increased so that no further ob
struction in the urethra was possible. The
next day the child said, “Mummy, I don’t have
to push any more”. The complete and immedi
ate relief of symptoms obtained in this child
led me to try external meatotomy in the adult
female. By more careful observation of the
urethra (Fig. 1-A) during a dilation it was
obvious that the entire length of the urethra
was not narrowed. The only portion of the
urethra that gripped the sound was the ex
ternal meatus (Fig. 1-B and C). Therefore, the
logical treatment was to enlarge the meatus.
Case 2.—Mrs. A.T., a 55-year-old woman,
had required urethral dilations to size 32
French every three weeks for over three years.
When allowed to go longer between dilations
she developed pain in her only kidney, an
elevated temperature and some degree of
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Fig. 1.—Meatal stricture in adult female. B—Introduction of a No. 24 sound. The meatus
grips and it is carried in. C—Withdrawal of No. 24 sound. The meatus grips the sound and is drawn
outwards. D —Meatus picked up with mosquito forceps at 5 and 7 o’clock. E.—Incision 8 to 10 mm.long made with scissors. One blade in urethra and the other in the vagina. F—Mucosal edges ap
proximated with 0000 chromic interrupted suture. G —Usually the insertion of five sutures give an
adequate repair.
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ankle edema. My advice that a meatotomy be
performed was accepted. The result was dra
matic. After the meatotomy, she stated, “I had
no idea it was possible to pass urine so freely,
if this is normal voiding, then I have never
voided normally”. She has been examined in
the office on numerous occasions at my re
quest since the meatotomy and has had no
further symptoms. Preoperatively she was on
continuous antibiotic therapy. The urine is
now sterile and she takes no antibiotic.
T ech niq ue

The procedure is carried out under gen
eral anesthesia. Upon recovery from the
anesthesia, the patient is discharged from
the hospital. An indwelling catheter is not
used. The edges of the external meatus are
picked up with two mosquito forceps at
five and seven o’clock (Fig. 1—D). One
blade of the scissors is inserted into the
urethra— the other into the vagina, so that
a cut is made approximately 1 cm. in
length (Fig. 1—E). The cut must be long
enough to divide all of the obstructing
circular fibres. When this cut is made, the
edges of the fibrous portion of the external
meatus are seen to pull apart very readily,
leaving a wide-open external meatus. The
meatotomy is repaired with 0000 chromic
catgut on a gastrointestinal curved needle,
picking up the mucosa of the urethra, and
approximating it to the mucosa of the
vagina (Fig. 1— F). Approximately five
sutures are used to complete the procedure
(Fig. 1— G).
The patients state that there is less pain
in voiding after a meatotomy than there is
after urethral dilation. A similar technique
is used in children.
Meatal stenosis is believed to be due to
a congenital tight meatus and the effects
of associated infection. Recurrent infection
results in further scarring and narrowing
of the meatus. The infection extends up
wards to produce posterior papillary ure
thritis, pseudomembranous trigonitis and
eventually pyelonephritis. It then follows
that the treatment of these conditions is
not just urethral dilation and sulfonamide
therapy, external meatotomy is necessary
to relieve the obstruction. Indeed, meatal
stricture may well be the cause of the ap
parent postcatheterization infection in the
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female. Since many women tolerate the
passing of a catheter with no complica
tions, the women who do develop a flareup of cystitis and pyelonephritis, after in
strumentation, probably have a pathologi
cally tight meatus and associated urethritis.
Thus, a tight meatus may be the cause of
the obstruction that accounts for many
cases of otherwise unexplained pyelone
phritis in women. Simply because obstruc
tion has not been demonstrated in many
women with pyelonephritis, it does not
necessarily follow that obstruction is not
present. It is my belief that in many of
these cases the meatal obstruction has not
been recognized. Posterior papillary ure
thritis is frequently seen in a patient with
a tight meatus, and this lesion will fre
quently disappear after the external meato
tomy has been done.
A review of the literature up to 1960
led me to conclude that this is a new con
ception of urethral obstruction in the
female and in this search no descriptions of
a definitive surgical technique for the cor
rection of meatal stenosis could be found.
About this time, voiding cinefluorography
became available in London, Ont., the
technique of which has been described
elsewhere.1 It was soon apparent that most
cases of meatal stenosis in children could
be diagnosed radiologically. The wide
urethra demonstrated radiologically is in
terpreted as decompensation and dilation
above the tight external meatus, and is not
believed to represent poststenotic dilation
distal to bladder-neck contracture. At times
cinefluorography may fail to demonstrate
a wide urethra and still a tight meatus
may be found at cystoscopic examination.
This is interpreted as indicating that de
compensation of the urethra has not yet
occurred (Fig. 2). It is in this group that one
must be extremely careful not to miss
other pathology that might be responsible
for the patient’s symptoms.
The statement of the child, N.W., that
she no longer had to push after meatotomy
suggested that these youngsters have in
creased intravesicle pressure during void
ing. The intravesical pressure was record
ed (using a Sanborn dual-channel carrier
Amplifier Recorder, Model 321, with a
transducer) on children at the time of void-
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Fig. 2.—A—Diagram of normal urethra. B—Diagram of meatal stenosis, with com
pensated urethra. C—Diagram of meatal stenosis and decompensated urethra.

ing cinefluorography. The intravesical pres
sure was frequently found to be elevated
in cases with a meatal stenosis and radio
logical evidence of a dilated proximal
urethra. After doing pressure studies on
72 female children I believe it was worth
while, but it is not necessary as a routine
procedure, and it contributed little to the
diagnosis that could not be ascertained by
other means.
A “V” meatotomy was carried out in
several patients to obtain a biopsy of the
external meatus. Using a selected stain, no
muscle fibres were seen. The tissue con
sisted mainly of fibrous and collagen
fibres.2
In my opinion, indications for a meato
tomy in the adult are as follows: blanching
of the meatal mucosa on passage of a 28
French sound or smaller; gripping on the
sound by the meatus (Fig I— C); or
meatal bleeding following the withdrawal
of the sound. On cystoscopy, trabeculation of the bladder, posterior papillary
urethritis and a positive “circular” sign are
indications of a pathologically tight meatus.
The positive “circular” sign is present
when, on withdrawing the panendoscope
so that the water begins to run out, three
or four transverse ridges are seen (Fig. 3).
In the child, because of variation in
growth, I have found it impossible to lay
down a normal size of a meatus for a given
age. However, with the history of recur

rent urinary infections and/or eneuresis,
and the finding of a dilated proximal
urethra on a voiding cystogram, I would
carry out an external meatotomy. In a
child three years of age or over, if these
findings are associated with a meatus that
is tight on a 16 French cytoscope and
there is trabeculation in the bladder, an
external meatotomy is indicated.
R esults

The number of patients treated each
year by external meatotomy has gradually
increased. In 1961, only nine cases were
operated on; in 1962, 28 cases were operated
on; and in 1963, 63 cases were operated on.
This indicates that I have not tried to cure
every female patient with an external
meatotomy. The cases were carefully
screened to rule out the presence of vagin
itis, cystocele, interstitial cystitis and so on,
and initially only those women that I had
treated personally for several years with
repeated urethral dilations were offered an
external meatotomy.

Adults .—The best result is obtained in a
patient with a marked meatal stenosis. My
only poor results have been in patients in
whom actual pathological narrowing of the
meatus was questionable, and the correct
diagnosis of interstitial cystitis or neuro
genic bladder was initially missed. No
patient has been made worse by this pro-
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D ilu ted proxim al

Urethra
C irc u la r
onstrichny fibres
(circu lar siq n )
Fig. 3.—Top. Cross-section of female pelvis. Lower left: panendoscope visualizing
dilated urethra and circular sign. Lower right: urethra as seen through panendoscope.

cedure and none have been made incon
tinent.
Of the first 100 adults operated upon
only 10% had a fair or poor result. The
other 90% had an excellent result. Ini
tially, all these patients returned for post
operative follow-up urethral calibration in
the office, so that I could be sure the
meatus was maintaining its increased size.
I soon became convinced that these follow
up examinations were unnecessary and at
present I only do follow-up calibrations
if the symptoms have not been completely
relieved or have recurred. A small percen
tage of patients exists who appear to have

narrowing of the entire urethra. These are
recognized at the time of the meatotomy because the sound is still gripped
after completion of the meatotomy, and
this group is included among the poor
results. One patient, a medical practition
er’s mother, developed a troublesome
hematoma at the site of the meatotomy;
this eventually cleared and the final result
is excellent.
It has also been observed that most of
the patients who described postcoital urin
ary distress are free of this troublsome
complaint after external meatotomy. No
patient, that I am aware of, developed
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“honeymoon” cystitis following external
meatotomy but several have been relieved
of this complaint by meatotomy and appro
priate antibiotics.
C h ild ren —Seventy-six children with re
current urinary tract infection were treated
with meatotomy. Fifty-eight (approxi
mately 76% ) remained free of infection
after meatotomy. The administration of
antibiotics was continued for three months.
The remaining 18 (24%) either required
longer periods of antibiotic therapy or re
quired surgical correction of vesicoureteral
reflux. Vaginitis, habitual constipation, pin
worm infestation and imperforate hymen
are among those local conditions that must
be sought in every youngster with recur
rent urinary infection, because any of these
conditions may keep urinary infection ac
tive.
Twenty-nine children with eneuresis
were treated by means of external meato
tomy. In fifteen, approximately 50% , the
eneuresis stopped after meatotomy but the
other 14 required a variety of treatments,
such as anticholinergic drugs, reflex-con
ditioning blankets, etc.
A questionnaire was mailed to the
mothers of 76 children who were treated
with external meatotomy. Fifty-two (76% )
considered that the operation gave an ex
cellent result; 10 (14.7 % ) considered the
result good; five stated the result was fair
and in one the result was poor. The good
and excellent results total approximately
90% . Routine meatotomies are, of course,
not performed on all female children who
have a cystoscopic examination.
In the 76 children studied, 13 were found
to have vesicoureteral reflux of a varying
degree. All 13 returned to hospital three
months after the external meatotomy to
have follow-up voiding cinefluorography.
The reflux was no longer demonstrable in
eight, was radiologically decreased in
three, and appeared unchanged in the other
two at cystoscopic examination. The two
children who still showed reflux were con
sidered to have bilateral ectopia lateralis
of the ureteral orifices and were treated
by means of ureterovesical reimplantation.
If reflux is demonstrated and the ureteral
orifices are normal and normally situated,
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there is a good possibility that the reflux
will disappear after meatotomy.
Since I began performing the operation
of external meatotomy I have found that a
vesical neck plastic procedure is seldom
indicated. Similarly, transurethral resection
of the bladder neck is seldom performed
except for very extensive posterior papillary
urethritis. While many youngsters are im
proved following a plastic procedure to and
transurethral resection of the bladder neck,
it should be recognized that both these pro
cedures do dilate the external meatus,
either because of the passage of the resectoscope or the presence of the postop
erative indwelling catheter which softens
the stricture. I believe an external ure
thral meatotomy accomplishes the same
result and is a much simpler procedure.
C o n c l u sio n

The tight female urethra is usually a
tight external meatus and is best treated
by external meatotomy. Bladder neck hy
pertrophy is secondary to meatal obstruc
tion and the symptoms are best relieved
by external meatotomy. In some cases
vesicoureteral reflux will disappear after
external meatotomy. External meatal ste
nosis may be the unrecognized obstruction
in female pyelonephritis.
Su m m a r y

The concept is presented that obstruc
tion in the female urethra occurs at the
meatus rather than throughout its entire
length and, that bladder neck hypertrophy
in the female is usually secondary to meatal
obstruction. The best method of treating
this lesion is by external urethral meato
tomy. The technique of meatotomy is de
scribed in detail. The indications for this
procedure are outlined and when adhered
to give excellent results.
I wish to express my thanks to the artist Mrs.
D. M. Hutchinson and also to my associates Dr
J. K. Wyatt and Dr. J. L. Sales for their stimu
lating encouragement.
Re fer en c es

1. R a jic , D. S.: Cinefluorography of the urinary
tract in childhood, Canad. M ed. Ass J
8 8 : 1196, 1963.
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tandis que la meatotomie externe (qui fait
2. Ricci, J. V., L , J. R.
T
, C. H.:
The female urethra: a histologic study as l’objet de la presente communication) permet
an aid in urethral surgery, Amer. ]. Surg., d’apporter a l’occlusion une correction chirurgicale, en agrandissant de fa§on permanente le
79: 499, 1950.
meat externe.
Chez les enfants du sexe feminin, la meato
R esume
tomie externe a remplace les vesicoplasties du
col. La resection transuretrale du col vesical ne
L’auteur expose une technique originale pour se fait plus qu’en cas de grosse uretrite papilcorriger le retrecissement du meat uretral ex- laire posterieure. Chez huit des 13 enfants soufterne chez la femme.
frant de stenose du meat et de reflux vesico
Le retrecissement uretral chez la femme est ureteral, le reflux n’a pu etre mis en evidence
d’ordinaire un retrecissement du meat externe. radiologiquement, une fois la meatotomie ex
L’hypertrophie du col vesical, secondaire, sur- terne effectuee. 11 n’y eut aucune complication
vient dans la couche de la musculeuse externe grave et aucun patient opere par cette technique
de la vessie, par suite des efforts deployes par n’a souffert d’incontinence d’urine.
Dans le groupe etudie, les resultats de l’opela vessie pour surmonter l’obstacle oppose au
niveau du meat. L’etirement de l’uretre n’apporte ration ont ete excellents ou bons dans 90% des
qu’un soulagement symptomatique temporaire, cas.
is a
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BIOLOGICAL ASPECTS OF OCCLUSIVE VAS
CULAR DISEASE. Edited by D. G. Chalmers
and G. A. Gresham. 420 pp. Illust. Cambridge
University Press, Cambridge; The Macmillan
Company of Canada Limited, Toronto, 1964.
$20.50.

This symposium has brought together work
ers in many disciplines whose diversified ap
proach to a common problem has shed much
light on, if it has not provided solutions to,
the problems of vascular disease. The studies
have involved anatomy, physiology, pathol
ogy, histochemistry, biochemistry, surface
chemistry, physics, electron microscopy, com
parative biology, hemorrheology, and an ex
tensive review of blood clotting and throm
bosis.
Each paper is presented by an authority
in the particular field and is accompanied by
key references on the subject. The discussion
which follows each section gives a well-bal
anced approach to the research aspects.
Research workers will find an ample intro
duction to specialized methods of investigating
problems of atheroma, blood coagulation and
thrombosis, while the clinician will appreciate
a bird’s eye view of recent advances in experi
mental studies. Investigations into naturally
occurring and experimentally induced vascular
lesions in animals give hope that clues may be
found in the animal world which will lead to
a successful attack on the problems of ather
oma.

The entire symposium has been presented
in an able and balanced manner and is ac
companied by high-quality photographic
plates. A volume to be highly recommended to
all those interested in vascular disease.
A GUIDE TO ORTHOPAEDICS. 2nd ed. T. T.
Stamm. 118 pp. Illust. Blackwell Scientific Pub
lications, Oxford; The Ryerson Press, Toronto,
1964. $4.25.

This is really a little handbook which might
serve as a useful introduction to orthopedics
for medical students and interns, and stu
dents of physical medicine and rehabilitation.
The author outlines some general principles
relating to muscle function and outlines a
simple approach to the management of rather
common office conditions, such as painful back,
neck and feet. I think the section on the back,
and the care of the feet is quite useful and
would be of benefit to general practitioners.
There is no attempt in the text to cover any
of the subjects in detail. I do not think there
is anything particularly new in this text but
it appears rather to be a collection of the
author’s thoughts probably taken from a lecture
series to medical students. This book would
not be a substitute for any textbook dealing
with trauma or orthopedics, but I think it
would serve a useful purpose to a non-special
ist as an introduction and, as the author has
entitled it, a guide to orthopedics. There are
118 pages of quite good line-drawing illustra
tions.
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REVIEW ARTICLE
AN ANALYSIS OF 50 CARCINOMAS OF TH E SALIVARY GLANDS0
G. M. LUCCIOLI, M.D.,t H. CLEMENT, M.D. and J. D. PALMER, M.D.,
F.R.C.S., F.A.C.S., Montreal, Que.

T his communication describes 50 carci
nomas of the salivary glands treated at
the Montreal General Hospital, from July
1941 to September 1960.
Most of the patients in this series had
their initial treatment at the Montreal
General Hospital, but a few are reported
who were biopsied or treated elsewhere
first and were referred to the Montreal
General Hospital for further treatment
or because of recurrence. Since some
details relative to the size and clinical
staging of the latter cases were missing,
they were considered, for the purpose of
this report, as if the disease started at the
time of the first admission to the Montreal
General Hospital. All appropriate charts
from the hospital and from the Tumour
Clinic files, were examined. All slides of
pathological sections were reviewed and
reclassified whenever necessary. All of
these patients who were still alive were
traced and interviewed. Satisfactory infor
mation was obtained concerning all pa
tients who were dead when this review
was done.
Points of major interest in this communi
cation are the prolonged survival observed
in many of these patients and the results
of a critical review of the currently ac
cepted types of treatment, especially con
cerning the necessity of resecting the fa
cial nerve in the eradication of some of
the parotid tumours.
I ncidence and D istribution

The incidence of salivary gland carci
nomas among white populations has been
reported as 0.43% of all tumours in Chi
cago and 0.25% of all tumours in Los An
geles.11
Eskimos appear to be 30 times more sub"From the Department of Surgery, The Montreal
General Hospital, Montreal, Que.
tPresent address: Via XX Settembre, 13— Foligno
(Perugia)— Italy.

ject to carcinoma of the salivary glands
than a comparable (as to sex and age)
white population.13 The reason for this
high incidence is unknown; a possible etio
logical factor that has been suggested is
the Eskimos’ habit of chewing or holding
in their mouths, dogs’ harnesses made of
seal and walrus skins when they are out
in the snow, hunting or fishing. Eskimos
are also said to use their mouths as a third
hand. The two tumours in Eskimos in this
series have already been described else
where.13
Fifty-four per cent of the carcinomas in
this review were in men. Sixty-four per
cent of the tumours were located originally
in the parotid gland, 24% in the subman
dibular, 2% in the sublingual and 10%
in buccal, palatine and pharyngeal salivary
glands.
The age distribution showed a higher in
cidence in the combined sixth and seventh
decades (52% ); the youngest patient was
in the second decade and the oldest in
the ninth decade.
There was an approximately equal dis
tribution in both sides of the body (46%
in the right side). There was no instance
of bilateral involvement.
P athology

A carcinoma may arise from salivary
glands of any location.
The paired major salivary glands in
clude the parotid of predominantly serous
secretion, the submandibular gland of pre
dominantly mucous secretion, and the sub
lingual gland of mixed serous and mucous
secretion. The minor salivary glands are
numerous and produce serous and mucous
secretion; they are scattered in the buccal
mucosa, in the floor of the mouth, in the
tongue, in the hard and soft palate and
along the fauces. Similar glands are also
present in the wall of the trachea and
bronchi, where tumours similar to those
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found in the major salivary glands have
been described.
The parotid is the most frequently
affected gland. Carcinomas may arise as
masses of varying consistency from an ap
parently normal gland. In other instances,
tumours of long standing may suddenly
begin to grow rapidly, or to involve sur
rounding tissues, skin and facial nerves
and eventually metastasize to regional
nodes and, rarely, to distant organs. In the
present series, 65.6% of tumours of the
parotid were located superficial to the fa
cial nerve and its branches, 18.8% deep to
the nerve while 15.6% involved both parts
of the gland and nerve.
The excised tumours were less than 2
cm. in diameter in 24% , between 2 and 4
cm. in 40% , between 4 and 6 cm. in 18%
and over 6 cm. in 18% of the patients.

Fig. 1.—Case 33, malignant mixed tumour of
the submandibular gland showing invasion of the
adjacent gland (x 150).

H isto lo g y

The carcinomas were classified accord
ing to their prevalent histologic pattern
(Table I), following closely the system of
Foote and Frazell.4
Sixteen per cent were malignant mixed
tumours (Fig. 1). Twenty-four per cent
were mucoepidermoid carcinomas (Fig. 2);
all of the latter were considered to be ma
lignant, although seven out of 12 were of
low-grade malignancy. Only 6% of all the
tumours in this series showed the firm
gross consistence and the histologic fea
tures of squamous cell carcinoma (Fig. 3).
Forty-eight per cent were adenocarcino
mas; of these, the adenoid cystic type
(30% of the entire series) had the typical

appearance of adenocarcinoma enclosing
cystic spaces full of mucoid material (Fig.
4); the acinic cell type (8% of the entire
series) barely reproduced the structure of
the acini of the glands (Fig. 5); and finally
there was a miscellaneous group (10% of
the total number) among which a more
anaplastic adenocarcinoma predominated.
The three carcinomas of the unclassified
group presented a special problem. Two
of these in Eskimos were very malignant
and tended to metastasize to distant or
gans. Histologically these tumours showed
an admixture of lymphoid and epithelial
elements but, following a suggestion of
Wallace,13 were classified as undifferenti-

TA BLE I. — H ist o l o g ic a l C l a ssif ic a t io n
at th e

and L ocation o f 50 S a l iv a r y G land C a rcin o m as O b s e r v e d
M o n t r e a l G e n e r a l H o sp it a l fr o m 1941 to 1960

Mixed tumours—malignant..................................
Mucoepidermoid carcinomas:...............................
1.i >w grade............................................................
High grade..........................................................
Squamous carcinomas.............................................
Adenocarcinomas: ....................................................
Adenoid cystic....................................................
Acinic cell............................................................
Miscellaneous......................................................
Anaplastic, mucous cell, trabecular,
pseudoadamantine
Unclassified malignant tumours...........................

Parotid

Subman
dibular

Others

Total

2

6

—

8

3
—
1

7
5
3

2
i

15
4

4
1
2
12
3

—

4
1
—

Percentage
of total
U>%
24%
6%
48%

5
3

—

—
—

5
3

6%

32

11

7

50

100%,

—
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Fig. 2. —Case 49, low-grade mucoepidermoid
carcinoma of the hard palate, showing mucussecreting cells intermingled with solid epithelial
nests (x 150).
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Fig. 4 .—Case 16, section of an adenoid cystic
carcinoma of the parotid (cylindroma) (x 150).

Fig. 3 .-C ase 8, invasion of the glandular struc
tures of the parotid gland (bottom) by a welldiiferentiated squamous cell carcinoma (x 150).

ated carcinomas because their metastases
in lymph nodes were of a purely carci
nomatous type. Wallace13 suggested that
these are not lymphoepitheliomas even
though lymph tissue may be found within
the tumour. This statement is supported by
two facts: 1. When such tumours meta
stasize only carcinomatous elements are
found. 2. Lymphoid tissue, when present
in the primary, is that normally occurring
in the salivary glands.
The clinical and pathological staging de
scribed by Harnett for carcinomas of the

Fig. 5.—Case 22, acinic cell adenocarcinoma
of the parotid; the cells have distinct cell boun
daries and prominent nuclei (x 400).

tongue6 was adopted for the salivary glands
and used in the present study. According
to this staging, the primary tumour, the
local invasion and the metastases are con
sidered (Table II). In the present series,
the salivary gland carcinomas showed an
extremely slight tendency to metastasize to
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T A B L E I I .— P a t h o l o g ic a l S t a g in g o f t h e E n t i r e S e r i e s

Stage
I — Lesion confined to the organ of origin 24
Stage I I — Invasion of contiguous structures.. . . 18
Stage I l i a —Stage I lesions, accompanied by re
gional metastases.................................... 6
Stage I l l b —Stage II lesions, accompanied by re
gional metastases.................................... 1
Stage IV — Presence of distant metastases........... 1
50

48%
36%
12%
2%
2%
100%

regional nodes. Distant metastases were
even more rare and were detected in only
one patient who came to autopsy. Contra
lateral cervical node metastases did not
occur.
Sy m p t o m s

Often the only complaint of these pa
tients was a lump in the neck (Table III).
The rapidity of the growth of the mass
usually matched the malignancy of the tu
mour. Pain occurred in 34% and was the
presenting symptom in almost one-half of
the cases involving the sub-mandibular
gland. Facial paralysis occurred only once
as a presenting symptom, at variance with
other series where up to one-third of the
patients had partial or complete paralysis
of the ipsilateral facial nerve at the time of
admission.10 Another patient showed some
twitching of the facial muscles on the same
side as the parotid tumour.
Most patients tolerate the disfigurement
caused by the tumour if pain, facial paraly
sis, or ulceration does not develop. Only
24% of these patients sought a physician's
advice within six months after the onset of
the symptoms, but most of them had no
ticed a lump for the first time as long as 30
years before and only consulted a doctor
when the mass began to increase rapidly,
or when pain developed.
Complaints such as a hard patch under
the tongue or a nodule in the palate were
uncommon. Two patients with large sub
mandibular gland carcinomas had limita
tion of movement and reduction of protru
sion of the tongue (Fig. 6).
D
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mass was detected more frequently by pal
pation than by the recognition of deviation
of the pharynx.
Carcinomas of the submandibular gland
and tumours of the oral cavity and floor
of the mouth were usually detected on
clinical grounds alone.
Biopsy, as a separate procedure, was
performed only twice in those patients seen
originally at the Montreal General Hos
pital. Frozen section was frequently per
formed in the more recent cases during
operation; however, the definitive histo
logical diagnosis was deferred until the
full specimen was available for permanent
sections.
Only biopsy was performed in Case 32
(Table III), an Eskimo whose lesion was
considered inoperable and was treated by
radiation alone; and in Case 50, a 70-yearold man with an advanced adenocarcinoma
of salivary glands of the pharynx.
T reatm ent

The treatment varied according to clin
ical pathological grouping of the individ
ual tumour.
Surgical Treatment
1. Parotid gland carcinom as—Lesions
superficial to the facial nerve were usually
treated by local excision or by superficial
lobectomy. Lesions, deep to the facial
nerve, required total parotidectomy with
preservation of the nerve whenever pos
sible. Lesions invloving the nerve were

ia g n o s is

In each case, diagnosis was suspected
on clinical grounds. Palpation of the retro
mandibular region demonstrated that the
tumour was in the parotid. Even when the
lesion was deep to the facia] nerve, the

Fig. 6.—Patient 39 presented with a large sub
mandibular mass which proved to be a malignant
mucoepidermoid carcinoma. He lived for only one
year after resection and died of hemorrhage.
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treated by total parotidectomy, plus re
moval of the nerve and its intraglandular
branches.

Parotidectomy
Superficial Lobectom y. — The technique
for superficial lobectomy was as follows: A
Y-shaped incision was used, one limb of
which was anterior to the ear and the
other posterior, with the stem of the Y
running downward posterior to angle of
the mandible on to the neck. A modifica
tion of this is a curved incision starting in
front of the ear and curving upwards in a
loop position to the ear and then sweep
ing downwards on to the neck keeping 4-5
cm. below the inferior border of the man
dible. The skin flaps are dissected forward
to the anterior border of the parotid gland
and the posterior flap is dissected back
wards for 1 cm. If the anterior flap is kept
thin enough so that the hair follicles in the
skin can be seen, the branches of the facial
nerve will not be endangered during this
procedure.
The anterior border of the sternomastoid muscle is identified near its insertion
into the mastoid process, this muscle is
retracted posteriorly to expose the posterior
belly of the digastric muscle. This latter
muscle-belly is traced upwards until the
facial nerve is found emerging from the
stylomastoid foramen. The use of a nerve
stimulator aids greatly in the rapid and
accurate location of this nerve. Once
found, the nerve trunk is traced forwards
into the substance of the parotid gland
and its relationship to the contained tu
mour is demonstrated. When the tumour
is superficial to the main trunk and its
branches, the tumour with the surround
ing parotid tissue is removed with little
difficulty. However, when the tumour lies
deep to the facial nerve, great care must
be taken if the tumour is to be removed
while preserving the facial nerve and its
branches.®

“ The first author (G .M .L .) advocates the pre
liminary injection of Stensen’s duct with a few
cubic centimeters of methylene blue; this gives
the entire gland a bluish stain, on which the whit
ish branches o f the facial nerve stand out in bold
relief to facilitate the dissection.
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Total Parotidectomy. — The skin incision
is the same as for superficial lobectomy.
If the facial nerve is still functioning every
effort should be made to expose the entire
nerve with its branches using the method
described above. The parotid tumour and
all the parotid tissues are removed. T o re
move the deep portion of the parotid the
main divisions of the facial nerve have to
be retracted. Here gentle traction is im
portant.
When the patient presents with an o b 
vious malignant parotid tumour and a
complete facial paralysis, no effort is made
to identify or preserve the nerve and wide
excision of the entire gland and its contents
(nerve, vein and artery) is carried out. The
wound is closed, using fine non-absorbable
sutures on the skin and suction drainage is
used for three to four days postoperatively.
Ipsilateral radical neck dissection was
added to excision of the primary tumour
in those instances in which clinically en
larged lymph nodes were detected in the
neck before or during the operation. In
other rare cases, radical neck dissection
was carried out months or years after ex
cision of the primary when palpable nodes
appeared. Prophylactic radical neck dissec
tion was not performed for small tumours,
which were strictly localized in the major
salivary glands, but was added occasion
ally to procedures for tumours extending
to or involving the capsule of the parotid
or infiltrating surrounding structures (Stage
II).
2.— Tumours involving other salivary
glands.—In such patients the tumours were
excised in toto; this included the gland
from which the lesions originated and very
often surrounding structures, because most
of these tumours had extended extracapsularly by the time they were discovered.
The adequacy of resection was checked by
the pathologist at the time of the opera
tion in most of the recent cases. Radical
neck dissection was performed under the
same circumstances as for parotid carci
nomas.
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TABLE III — S y n o p s is

of

50 C a r c in o m a s

of th e

Vol. 8

Sa l iv a r y G la n d s
R ecu rren ce

N a m e , age
a n d se x

O rgan o f
o r ig in

P resen tin g
sy m p tom

1 *R.D.,54,F

Parotid

Pain

N o.

2 *A.M.,70,M

Mass

D u ra tion o f
sym p tom in
yea rs

6 mo.

H istolog ica l ty p e
o f prim a ry

P a th .
sta gin g

5

B.O.,51,F

Mass

2

6

G.G.,61,F

Mass

7

M.B..28.F

8
9

I
I
III A

5

“

I

Pain

2

II

G.C.,74,M

Mass

6 mo.

Mucoepidermoid
ca., high grade
Squamous ca.

H.W..76.M

Mass

6 mo.

10

L.A..55.F

Mass

4

11

M.R.,72,F

Pain

12

A.N..51.M

13

S.S..52.M

II
ii

3

Adenoid cystic
carcinoma
“

I

Mass

5

“

I

Mass

5

“

I

Pain

7

I

I
“

R.D..41.M

Mass and
twitching

10

16

F.M..51.F

Pain

6

I

17

W.A.,74,F

Mass

10

IIIA

18

G.M.,68,M

Mass

8

I

19

G.B.,52,F

Pain

21

20

E.N..72.F

Pain

12

“

II

21 *A.F.,69,F

Mass

31

“

I

22

M.S.,43,M

Mass

6 mo.

I

23 *K.R.,37,F

Mass

8

Acinic cell
adenocarcinoma

24

A.G..66.F

Mass

18

25

I

I

II
I

F.N..45.M

Pain

2

26 P.C.,37,F
27 *A.F.,53,M

Pain
Pain

4
5

Miscellaneous
adenocarcinoma
“
“

I
II

28

Mass

1

“

I

Mass
Pain

10
5

“
Unclassified
malignant

P.F.,66,M Subroandibular
L.M.,50,M

6 mo.
2

Mass

6 mo.

Pain

2

35 P.M.,58,F
36 V.G..18.F
37 *A.W.,68,F

Mass
Mass
Pain

13
10
30

38 *W.G.,47,M
39 E.G..75.M

Pain
Pain

21
4

34

4

Dead ca.

“
Mixed malignant

A

Local
excision
—
Local
excision
—
Local
excision
Local
Postexcision operative
Superficial
Postlobectomy operative
—

—

—

__

__

8

—

—

8

__

—

_

13

__

—

—

7

_

_

7

—

—

4

1 yr.

In cervi
cal nodes

-

__

*«

Dead

—

13

_

__

—

8

__

—

—

14

__

—

—

12

__

—

—

7

__

4-

—

*

15

33

__

<.

“

Mass

14

Mucoepidermoid
ca., low grade

2

Pain and
paralysis

Local

Local
Postexcision operative
—
Local
excision
—
Local
excision
—
Local
excision
Superficial
—
lobectomy
Superficial
Postlobectomy operative
Local
Postexcision operative
Total
—

2

M.F.,22,M

4 yr.

I

Mass

J.U.,17,M

m etastases

“

Mass

31

tu m ou r

40

R.G..41.M

32

L oca tion

Local
Postexcision (2) operative
after

H.C..41.F

29 *J.I.,77,M
30 EJ..35.M

T im e

II

3

T.G.,63,M

W ith

R a d ia tion

Mixed malignant

4

14 *P.H.,76,M

S u rg ic a l

*

S urvival in yea rs

T rea tm en t

I

IIIA
IIIA
I
IV

Local
excision

__

Local
excision
Superficial
Post
lobectomy operative
Superficial
lobectomy
Total
Post
operative
—
Local
Total

—

excision operative
Superficial
—
lobectomy
Local
—

17 yr.
(benign
mixed)
—

—

7

—

—

—

9

—

8

—

—

—

6 mo.

Local

_

—

5

—

—

5

—

Local
excision

7
__

Local
Postexcision (3) operative
Local
Postexcision operative
__
Total
Total
Post
operative
Local
Postexcision operative
Alone

_

_

—

_

—

In cervi-

—

I
II
II

Total

__
__

__

Post-

“
Mucoepidermoid
ca., high grade

II
II

Local
excision (4)

Mass

1

■■

6 mo.

-

II

42
43

L.B.,60,F
L.B.,64,M

Mass
Pain

6 mo.
6 mo.

“
Squamous
carcinoma

II
II

IIIB

_

_

Local
excision
—

Total

operative
after
recurrence
Postoperative
Postoperative

__

7 mo. Dead

5
19

_

_

2 mo.

In cervical nodes

__
__

_

Ar

4 Dead

3 Dead

__

Dead

_

A

_

10

Total

Total

17

3 yr.

“
“
“

Mass

—

__

3 yr.

3

4

Pericardial
pleural
Local

Post-

<-4

16
5

-V

2

1 yr.

To neck

••

6
(dead
ca. lung)

—

Total

••

12

__

—

Total

E.L.,63,M

—

—

3

II

41

1

16

IIIA

40 *W.D.,63,M

18

3 mo. Dead

*4

■
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44 G.D..59.M
45 L.B.,49,F

Mass
Mass

46
47
48

Mass
Mass
Mass

49
50

Sub
lingual
*R.P.,64,M Buccal
C.S.,51,F
D.E.,44,F Floor of
the
mouth
F.P.,10,M Hard
W.A.,70,M Pharynx

Mass
Mass

Adenoid cysticcarcinoma
Mucoepidermoid
ca., low grade
6 mo. Adenoid cystic
carcinoma
7
6 mo. Mucoepidermoid
ca., low grade
6 mo.
Acinic cell
1
adenocarcinoma

3
3

I
I
III A
II
I
I
II

Total
Local
excision
Local
excision
Local
excision
Local
excision
Local
excision

—

—
1 yr. Local and
cervical
nodes
—

—

—

—
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1 yr.

9
7

Local

—
11 Dead

6
17

Alone

—

3 Dead

6 mo. Dead

*Cases which were recurrent when first seen at the Montreal General Hospital.
.
The numbers in parentheses under section “treatment” indicate the number of times the operation was performed up to and including the first
admission to the Montreal General Hospital.

Irradiation
This treatment was administered postoperatively when evidence of local spread
was found in recurrent cases in which
metastases were present and in inoperable
cases. Cobalt 60 teletherapy was preferred
because it spared the skin.
C o m p l ic a t io n s

of

T

reatm ent

(Table IV)
Facial paralysis occurred in nine pa
tients. It was infrequent because total
parotidectomy with sacrifice of the nerve
is performed infrequently as a treatment of
these tumours. Complete recovery was
noted in only one, although others showed
evidence of partial return of facial nerve
function after several months.
The auriculotemporal syndrome of Frey,
a clinical entity consisting of sweating and
rubor of an area of skin corresponding to
the area served by the auriculotemporal
nerve, which occurs during meals, was not
observed in the present series. It did occur
in other patients who had similar opera
tions for benign tumours during the period
covered by this report.
Salivary fistulas developed in six pa
tients and invariably closed within a year.
They usually present no problem in man
agement.
There were no operative deaths.
Radiation necrosis occurred which in
volved the skin of the parotid region and
inferior half of the ear in a patient with
squamous carcinoma of the parotid (Case
8) and the skin, and in part of the man
dible of an Eskimo patient (Case 28).

Wound infection occurred in two pa
tients, but bore no relation to the extent
of the resection. In no instance did infec
tion require a second procedure. In each
case it was associated with a salivary fis
tula which closed when the infection
healed.
P r o g n o s is

The gravity of the prognosis varied con
siderably among the different histological
types.
Squamous carcinoma and high-grade
mucoepidermoid carcinoma are commonly
considered to be the most deadly of all the?
sahvary gland carcinomas,4 although ndt
in all series.9 The peculiar carcinoma
found in Eskimos presents the characteris
tics of high malignancy.13
The longest survivals were obtained with
the low-grade mucoepidermoid carcinoma,
with the acinic cell and the adenoid cystic
adenocarcinomas. Although the latter has a
strong tendency to recur, repeated exci
sions with or without radiation seem to
keep these tumours in check for long peri
ods.
The following case histories demonstrate
the different types of behaviour noted in
some of these tumours.
T A B L E IV.— C omplications o f T r e a t m e n t o f 32 P arotid
C arcinom as

Postoperative facial nerve paralysis............................
Intentional, following total p aro tidecto m y............ f>
A ccidental, following other 25 o peratio n s............... 3
A uriculotem poral syndrome of F re y ..............................
Salivary gland fistula of m ore than
six m onths duration.........................................................
R adiation necrosis...................................................................
W ound infection......................................................................
Bleeding, non-fatal..................................................................

9
0
2
2
2
1
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C ase R eports (T a b le I I I )
C ase 15.— R.D ., a 41-year-old man, was
seen at the Montreal General Hospital in Au
gust 1946 with a mass in the left parotid re
gion causing a definite disfigurement. He first
noticed a small mass in this area in 1931
following a blow on the face. The mass
grew slowly over a 16-year period and reached
the size of an egg. On examination the tu
mour was hard but painless, moderately mo
bile and there was no paralysis. At opera
tion, the parotid tumour, which was entirely
superficial to the facial nerve, was removed by
morcellation and local excision. On patho
logical examination, it was an adenoid cystic
adenocarcinoma ( cylindroma). Postoperative
irradiation was given to a dose of 4500 r using
four different fields. A few years later a mass
recurred in the same location and slowly grew
to about 10 x 5 cm. (Fig 7) and led to his
readmission in January 1963. Before admis
sion he developed a twitch on the left side of
the face but no weakness or paralysis of the
facial nerve could be detected, and there was
no lymphadenopathy. In February 1963 a total
parotidectomy was performed with preserv
ation of the branches of the facial nerve.

Vol. 8

Pathological examination showed this to be
a benign mixed tumour of the parotid with no
evidence of cylindromatous structure (Fig. 8 ).
Postoperatively he developed complete paral
ysis of the facial nerve. However, the paralysis
was temporary and some return of function
was noted in September 1963 (Fig. 9 ). He
received Cobalt 60 teletherapy (5500 r) after
discharge from the hospital. In April 1964
he was alive and facial nerve function had
completely recovered.
This malignant tumour had been present
since 1931 and was treated surgically in 1946.
Although radiation therapy given in 1946 was
insufficient, the patient survived until 1964.
The tumour excised in 1963 was a benign
mixed lesion and therefore can be regarded as
a new tumour. This case attests to the rela
tive benignity of cylindromas and their good
response to treatment.
C ase. 16— F.M ., a 51-year-old man, was
admitted in August 1948 for removal of a mass
in the left parotid region which had been
present for about six years and only recently
had begun to grow rapidly, reaching the size
of a walnut. Earlier, he had occasionally had
shooting pain to the left ear. Just before admis
sion a dull ache had begun in the same re
gion, which was almost continuous. Super
ficial parotidectomy was carried out. The tu
mour measured about 1.5 cm. in maximum
diameter. Histological examination showed it
to be an adenoid cystic adenocarcinoma of
the cylindroid form (Fig. 4) which was ade
quately resected. No radiation therapy was
given. This patient was alive and with no
evidence of recurrence in April 1984.

A
^r

*

4

-

4

4

4

>4
Fig- 7.—Appearance of patient (Case 15) who
had a '‘recurrence” of an adenoid cystic carcinoma
excised 17 years previously.

Fig. 8.—Case 15, an area of benign mixed
tumour of the parotid resected 17 years after re
moval of an adenoid cystic adenocarcinoma from
the same gland (x 150).
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Fig. 10.— Case 28, a typical area of undiffer
entiated carcinoma of the parotid found in an
Eskimo. Islands of epithelial cells are surrounded
by a stroma containing abundant lymphatic ele
ments (x 150).

Fig. 9.—Patient (Case 15) two months after total
parotidectomy showing temporary facial nerve
palsy which resolved four months later. Note re
laxation of facial muscles and absence of wrinkles.

This case also demonstrates that an ade
quate surgical excision of a cylindroma is
likely to give a prolonged survival.
C ase 30.— E .I., a 35-year-old male Eskimo,
was sent to the Montreal General Hospital in
September 1960 from Frobisher Bay, N.W .T.,
for treatment of a firm mass in the left parotid
region. The mass had been present since 1954
following an acute parotitis and had steadily
grown to reach the size of a plum. About one
month before admission the mass had begun
to enlarge more rapidly and had become pain
ful. The patient had been treated with chloroamphenicol with no effect. On examination the
mass was hard and fixed to the deeper struc
tures behind and below the angle of the left
mandible, and prevented complete opening of
the mouth.
At operation September 1960, the tumour
extended up to the base of the skull and many
of the deep cervical nodes were enlarged. On
frozen section, one such node was almost com
pletely replaced by infiltrating carcinoma. A
total parotidectomy without preservation of the
facial nerve and a radical neck dissection were

carried out. The posterior part of the ascend
ing branch of the mandible was resected in
order to eradicate the tumour completely. On
pathological examination, this tumour was an
undifferentiated carcinoma of the parotid
gland, lymphoepithelial type (Fig. 10) with
invasion of the surrounding tissues and the
adjacent regional lymph nodes. The remote
nodes were free of tumour.
Postoperatively, this patient received Co
balt 60 teletherapy to a total of 6675 r. He
had paralysis of the facial nerve but was able
to close his eyelids enough to protect his cor
nea. In January 1961 an ulcer developed about
the incision line. Curetting of the angle of the
mandible showed radiation necrosis of the
bone. In March 1962 the necrotic area was
closed with a thin split-thickness skin graft.
At latest information in February 1964, this
man was alive and well although still com
plaining of pain in the mandible.
This case illustrates the peculiar tumour
which occurs with some frequency in Eski
mos. The histological structure of the primary
lesion resembles a malignant variant of the
papillary cystadenoma lymphomatosum.
R e su l t s

The complete follow-up of the present
series proved to be an exacting task. It
has been obtained with the collaboration
of Police Departments, postmasters, previ
ous employers, next-of-kin, neighbours, City
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Hall officials, Dominion and Quebec de
partments, record rooms, directors of sev
eral hospitals and private doctors. Death
when it occurred was verified from avail
able documents in all cases.
In estimating the corrected five-year sur
vival rate (Table V) only those patients
seen five years previously or earlier are
considered, The overall salvage rate of
74% is not stressed, because it is depend
ent upon the relative percentage of the
various histological types in the series.
The individual follow-up is shown in
Table III.
T A B L E V.— S a l v a g e R a t e in 42 P a t i e n t s w it h S a l iv a r y
G l a n d C a r c in o m a s A c c o r d in g to T h e i r H is t o l o g ic a l T y p e

Classification

Number
o f cases

Mixed tumours— malignant......................
Mucoepidermoid carcinomas:
Low grade................................................
High grade...............................................
Squamous carcinomas.................................
Adenocarcinomas:
Adenoid cystic........................................
Acinic cell................................................
Miscellaneous..........................................
Unclassified malignant tumours..............
T o ta l...................................................

42

Five-year
survivors

7

4 (57%)

7
4
1

6 (86%)
1 (25% )
1 (100%)

15
2
5
1

14 (93%)
2 (100%)
2 (40%)
1 (100%)
31

(74%)

C om m ents

Only 20 years ago, McFarland8 stated
that the salivary gland tumours “disregard
every canon of oncology and continually
do the most unexpected things”. One of
the advantages of the classification intro
duced by Foote and Frazell4 about ten
years ago was the establishment of a fairly
close parallelism between the histological
type and the clinical behaviour of these
tumours. It is now agreed that surgical
treatment is definitive in most cases. How
ever some of these tumours present certain
peculiar features. Treatment designed to
take these features into account might lead
to improvement in the survival rates and
to decreased morbidity and mortality.
The adenoid cystic carcinoma of the
parotid, for instance, shows a definite ten
dency to recur.5 The present surgical tech
niques of total parotidectomy usually leave
some tumour cells behind, either adherent
to the capsule of the gland, or enclosed
in lymph nodes surrounding the gland;
and the accepted technique of superficial
lobectomy deliberately leaves behind the
deep lobe of the parotid. A more extensive
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operation might reduce the incidence of
recurrence but at the same time may also
produce a higher complication rate with
more instances of postoperative facial
nerve paralysis. The use of postoperative
irradiation as an adjunct to less radical
excision may be the answer to this prob
lem.
The authors consider that there are few,
if any, indications for deliberate sacrifice
of a functioning facial nerve.
Certain carcinomas like the squamous
and the high-grade mucoepidermoid, are
of such high degree of malignancy and
often of such rapid growth that the facial
nerve is often involved or in close proximity
to the tumour when the patient undergoes
surgery. In these cases a radical approach
with removal of the facial nerve, the cap
sule of the gland, a certain amount of the
surrounding tissues and eventually of the
lymph-node bearing area is in order.
Other less malignant carcinomas may be
eradicated by total parotidectomy with
preservation of the nerve. However some
of these tumours are closely adherent to
the facial nerve or to its branches. In such
cases, we believe that postoperative radio
therapy is mandatory because some micro
scopic nests of tumour cells may have
been left adjacent to the nerves.
In the present series of cases, radiation
was used in preference to more radical
surgery in the treatment of less malignant
carcinomas. Tables III and V show that
the survival rates and the incidence of re
currence in cases followed up to 16 years
is comparable to other series where more
radical surgery has been employed.4, 5> 7' 10
Other recent series seem to draw the same
conclusions.9 Less radical surgery supple
mented by radiation is associated with a
reduced morbidity and mortality rate.
Su m m a r y

Fifty cases of carcinoma of the salivary
glands have been presented with a miniimal four-year follow-up of the complete
series. Two unusual tumours occurring in
Eskimos have been included in this report.
Although the number of cases does not
lend itself to definitive conclusions, it ap
pears that, in many cases, the use of radia-
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tion as an adjunct to conservative surgery
is followed by a survival comparable to
that obtained by more radical surgery.
Sacrifice of the facial nerve when it is not
already paralyzed by the tumour does not
seem to be justified in most instances.
The authors wish to thank Dr. William Mat
thews for his encouragement and help in the
reporting of the pathological portion of the paper.
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R esume
Le travail rapporte l’experience de 50 cas de
cancers des glandes salivaires traites au Montreal
General Hospital de 1941 a 1960. L ’incidence
des cancers salivaires, tres elevee dans la popu 
lation esquimaude, contraste avec celle des popu 
lations blanches. La parotide etait atteinte dans
64% des cas; la glande sous-maxillaire dans 24%;
la glande sublinguale dans 2%, et les glandes sa
livaires mineures de la cavite buccale dans 10%.
Les tumeurs ont ete classifies selon la methode
de Foote et Frazell, et selon celle de Harnett,
basee sur les caracteres de la tumeur, son inva
sion locale et sa dissimination a distance. Les
cancers des glandes salivaires envahissent tres peu
les ganglions en general et donnent encore moins
souvent des metastases a distance.
La masse tumorale est souvent le seul symptome connu du patient, et le diagnostic se pose
habituellement par 1’examen clinique et la pal
pation. Quant au traitement, il varie selon le stade
clinico-pathologique, allant, en ce qui a trait a
la parotide, de la parotidectomie superficielle a
la parotidectomie totale avec preservation on
sacrifice du nerf facial. Les auteurs decrivent ensuite brievement leur technique de parotidectomie
superficielle et totale. On pratique une dissec
tion radicale du cou en presence d’adenopathie
maligne, tandis que la dissection prophylactique
n’a ete faite dans quelques cas de cancer au
Stade II. La cobaltherapie a ete utilisee dans les
cas inoperables avec metastase ou envahissement
local.
Au nombre des complications post-operatoires,
les auteurs rapportent neuf cas de paralysie faciale et six cas de fistule salivaire. Il n’y eut
aucune mortalite operatoire.
Le pronostic, varie selon le type histologique
de la tumeur, le cancer pavimenteux ainsi que
le cancer muco-epidermoi'de indifferentie etant
d’un pronostic moins bon, tandis que les meilleures
survies se rencontrent dans le cancer m uco-epidermoide bien differentie et dans l’adeno-carcinome. Les deux cas de cancers rencontres chez
les esquimaux, semblent avoir une malignite tres
elevee.
Les auteurs rapportent ensuite quelques cas
illustrant les divers types de cancer et leurs carac
teres evolutifs propres.
En conclusion, les auteurs sont d’avis que le
traitement definitif dans la plupart des cas releve
de la chirurgie. Cependant. pour ameliorer la
survie, le traitement chirurgical doit etre adopte
aux caracteristiques propres a chaque type de
tumeur. Par exemple, le cancer adenokystique de
la parotide qui a une forte tendance a recidiver
localement, doit etre traits par une chirurgie
moins radicale, mais completee par de la radiologic post-operatoire dans ces cas, le taux de
survie et de recidive locale est comparable aux
series ou la chirurgie plus radicale est em ployee.
Par contre, ce traitement continue donne moins de
mortalite et de la morbidite.
Enfin la resection du nerf facial, ouand celuici n’est pas deia paralyse oar Tinhavissement
tumoral, ne semble pas justifie dans la plupart
des cas.
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CASE R E P O R T S
SU RGERY F O R BA LD N ESS: A CASE R E P O R T 0
JOSEPH P. FLEMING, F.R.C.S.jC], Vancouver, B.C.
Very few papers on the surgical treatment
of baldness have appeared in the English
medical literature. The paucity of papers
and the apparent resignation of men to the
fact that baldness is irreparable was men
tioned by Vallis14 in 1964. At that time, he
reported his use of free full-thickness, hair
bearing scalp grafts as treatment for the
receding hairline. Vallis refers to an ar
ticle by Lamont3 and describes Lamont’s
flaps as bilateral, twice-delayed rotation
pedicle flaps applied for temporal and
occipital baldness. The flaps used by
Lamont may be more accurately described
as transposition or interpolation flaps'-12
rather than true rotation flaps. In the
opinion of Vallis, these procedures were
too complicated and extensive for a benign
condition. L ebon6 describes the use of
cylindrical
full-thickness,
hair-bearing,
free-scalp transplants as advocated by
Orentreich.8
Although Lebon’s paper is entitled “The
Treatment of Baldness with Homologous
Punch Grafts”, the transplants were auto
logous, as originally described by Orent
reich. Corso2 demonstrated a definite lack
of venous circulation in the non-muscular
portion of the galea aponeurotica. He pro
posed that this relative venous deficiency
combined with an increased tension of the
galea aponeurotica, were causative factors
in baldness.
The European medical literature on the
surgical treatment of baldness seems to be
as voluminous as the English is sparse.
Sandler10 reviewed this subject in 1961
and gave an extensive bibliography. He
criticized surgical procedures designed to
relieve an assumed abnormal tension and
pressure in the galea aponeurotica. In
1963 Ponten9 reported the results of galeotomy in 56 patients. Follow-up of this
series, 12-21 months postoperatively showed
“Plastic Surgery Service, Department of Surgery,
St. Paul’s Hospital, Vancouver, B.C.

that hair loss was reduced to normal in
32 patients.
It is evident that many European au
thors believe that baldness can be success
fully treated by surgery, and particularly
that it is effective in arresting the rate of
hair loss. An example of this latter effect
is found in the work of Humplik4 who re
ported 217 operations in which an arc of
galea aponeurotica was excised from the
frontal area through a horizontal forehead
crease.
C ase Report
K.U., a 28-year-old white man was seen in
January 1964 when he requested surgical treat
ment for baldness. The onset of the alopecia
was apparently sudden at the age of 20 and
the extent of the bald areas were well deline
ated at this stage. Subsequent hair loss has
been gradual over the past few years. His
previous treatment, a six-weeks’ course of
vitamins prescribed by a dermatologist, had
no objective effect. Before treatment by the
dermatologist he had had two ineffectual
courses of “treatment” at a non-medical “hair
clinic”.
The patient was a well-adjusted young man
who got along well at his work as a hospital
orderly. He was most anxious to have his
frontotemporal hair line restored, before re
sorting to the use of a hair piece. The bilat
eral frontotemporal bald areas were triangu
lar in shape, the base of the triangle was su
perior and measured 5 cm. and the sides of
the triangle measured 7 cm. (Fig. 1). On
general physical examination he was a normal
healthy man, and routine preoperative labor
atory tests were negative.
On March 20, under general anesthesia the
triangular-shaped bald area on the right side
was excised, the base of the. triangular defect
was projected posteriorly as an arc of a circle
into the occipital region (Fig. 2) and the
parietal scalp was elevated in the usual plane
immediately above the pericranium. The flap
was rotated anteriorly after a small back cut,
and was sutured into place (Fig. 3 ). Ten
days later, and again under general anesthesia,
the triangular area on the left side was ex-
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Fig. 3.—Postoperative photograph.

Fig. 1.—Preoperative photograph.

cised and a similar rotation flap was elevated
and sutured into position. The patient’s post
operative course was uneventful and he re
turned to work three weeks after the second
operation. The pathologist’s report was as
follows: On microscopic examination sections
(Fig. 4) revealed a squamous epithelium which
appears somewhat atrophic but was otherwise

Fig. 2.—Preoperative flap design.

within normal limits. The dermis contained hair
follicles which are relatively sparse for tissue
from the scalp at this age. The mid and upper
portions of these follicles show a moderate
chronic inflammatory-cell infiltrate, consist
ing of lymphocytes and plasma cells. Some
follicular hyperkeratosis was also present.
These sections were consistent with the diag
nosis of alopecia cicatrisata.
Fig. 5 is a photograph of the patient four
months after bilateral scalp rotations.
C om m ent

In this 28-year-old white man with bi
lateral fronto-temporal baldness (Fig. 1),
the bald areas were found on microscopy
to be alopecia cicatristata. Surgical correc
tion was achieved by excision of the two
triangular bald areas and reconstruction
of the resulting defects with immediate
rotation flaps. The size of each flap was
governed by Gillies’ axiom3 “as big as the
local neighbourhood will allow”. Accord
ing to Stark13 the scalp is provided with
superficial axial blood vessels and it is de
void of perforating vessels. A delay® is not
' “Delay” in plastic surgery refers to the pro
cedure of incompletely developing a flap and re
placing it, thereby cutting off the perforating
vessels and encouraging re-orientation of vascu
lature, so that the proposed flap will be ade
quately nourished by its pedicle. The best ex
ample of this is the standard tube pedicle, the
first stage of which is in reality a “delay”.
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only unnecessary but exposes the patient
to needless risk. Since simultaneous bilat-
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eral rotations would have left a sagittal
area of scalp with a precarious blood sup
ply, each side was done separately, with a
10-day interval between. Although such
standard anatomical works as Spalteholz11
and Cunningham1 depict or imply an
abundant vascular anastomosis across the
sagittal plane of the scalp, a lack of vascu
larity in the area of the vertex with rela
tively few anastomoses across the mid-line
was demonstrated by Corso2 in his
methyl-methacrolate injection studies. The
use of safe and standard scalp rotations
without delays seems to be a reasonable
and simple method of reconstruction for
baldness in selected patients. Although the
primary aim in this case was reconstruc
tion, the procedure also included a galeotomy, which according to European writers
is effective at least in arresting the balding
process.
Su m m a r y

Fig 5.—Photograph of patient four months after
operation.

In the treatment of selected cases of
baldness, procedures based on elementary
plastic surgery principles may be applied.
The tenet of using local tissues in recon
structing a defect was fulfilled by an im
mediate rotation flap. The modem anatomi
cal concepts of scalp vasculature and their

v
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influence in governing tire operative pro
cedures are mentioned. The beneficial
effects of galeotomy reported by European
writers from their clinical observations and
independent laboratory findings support
ing their view are presented.
Although the patient’s problem was one
of “baldness”, it was managed by a stand
ard plastic-surgery procedure. The usual
technical details, including the design of
the flap and its vascular pedicle and the
application of scrupulous postoperative
care of the flap, are essential.
With any type of flap procedure, it is
possible to get necrosis if the design is
improper or a complicating hematoma de
velops. These complications are distressing
under any circumstances but would be par
ticularly tragic in this situation.
A brief review of the medical literature
concerning the surgical treatment of bald
ness is also presented.
The author wishes to thank the staff of the De
partment of Pathology, St. Paul’s Hospital, Van
couver, for the histology and photographs.
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Re su m e

A propos du traitement chirurgical de la calvitie, l’auteur remarque la rarete des publica
tions dans la litterature anglaise, mais par contre
signale la richesse de la litterature medic-ale europeenne qui compte une bibliographic exten
sive.
L ’auteur rapporte le cas d’un jeune homme de
28 ans qui depuis l’age de 20 ans, etait atteint
d’une perte des cheveux progressive dans les re
gions fronto-temporales, et qu’il a traite chirurgicalement. La zone de calvitie fut excisee et remplacee par un lambeau cutane pris aux depens de
la region parietale. Dix jours plus tard, le cote
oppose fut opere. Dans les suites post-opera toires
il n’y eu pas d’hematome ni de necrose des lambeaux, complications a craindre. A ce propos,
l’auteur signale l’importance de la vascularisation du cuir chevelu en regard de la technique
chirurgicale a employer. Bien que le but de ce
traitement ait ete de reconstmire l’aire de cal
vitie, l’auteur fait remarquer que la “galeotomie”
qui, selon les auteurs europeens, est suffisante
pour arreter la chute des cheveux, a ete pratiquee
chez ce patient.
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LEUKOPLAKIA O F T H E RENAL PELVIS AND HYDRONEPHROSIS,
W ITH SYPHILIS AS A POSSIBLE ETIOLOGICAL FACTOR0
I. A. ROVINESCU, M.D., C.S.M. and JOHN FISHER, B.A., M.B., B.Ch., B.A.U.,
Montreal, Que.

L eukoplakia of the renal pelvis is a rare
disease and it is significant that, up to
1962, only 129 such cases were described
in the literature.
In view of the thorough discussion of
this problem in the urological literature,
the present paper will be limited to the
report of an additional case which has a
number of peculiarities which deserve dis
cussion.
C ase R eport
A 62-year-old woman was admitted on F eb 
ruary 26, 1964, to the Urological Department
of The Montreal General Hospital, because of
an episode of gross hematuria, some urgency
and daytime frequency, one week before her
admission. T he symptoms subsided and on
admission she was symptom free. Her only
previous urinary symptoms occurred about
four years previously when she had moderate
painless hematuria for two to three days.
There was no history of renal colic or passing
of cornified tissue. The urine was cloudy
periodically. Personal and family history
and functional enquiry were negative except
for syphilis, diagnosed four years before on
routine investigation and treated with penicil
lin at another hospital. The blood tests at that
time showed a Wasserman and Kahn positive
in 1:4. The physical examination was nega
tive except for a slight kyphosis.
The cystoscopic examination showed an in
creased vascularity in the trigonum with nor
mal-looking ureteral orifices and no signs of
tumour or stones. The urinalysis and urine
cultures showed growths of E. coli and Pro
teus mirabilis. During the intravenous pyelogram performed on January 21, 1964, contrast
medium excretion commenced from both kid
neys within five minutes. On both sides the
minor calyces are well formed, but there was
dilatation of infundibula and renal pelvis. The
renal pelvis on the right was particularly
large, and films taken up to three hours
showed that it had a maximum length of 10
cm. The left ureter drained well, but the right

“From the Department of Urology and Pathol
ogy, The Montreal General Hospital, and McGill
University Medical School, Montreal.

ureter was not demonstrated and the appear
ances suggested that there was an obstruc
tion at the ureteropelvie junction.
At operation the parenchyma of the right
kidney was still well preserved, the thickness
and the consistency were only slightly dimin
ished. The pelvis was markedly dilated to the
size of a tangerine. The ureteropelvie junction
was narrow and the stricture appeared to be
of intraluminal origin. The renal pelvis was
opened and the mucosal surface was irregu
lar, redundant and contained grey-white
plaque-like lesions. These plaques occupied
the greater part of the posterior wall of the
pelvis sparing a thin margin of normal mu
cosa peripherally (Fig. 1 ).
A fairly large plaque was located at the
ureteropelvie junction and probably caused
the obstruction. A frozen section was per
formed and a specimen was sent to the de
partment of pathology. Examination there
showed intense non-specific inflammation of
the right renal pelvis with cornifying squa
mous metaplasia of the epithelium, i.e., leu
koplakia, no atypia. Due to the patient’s age
and the bilaterality of the lesion, conservative
treatment was chosen.
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Fig. 1.—Mucosal surface of the renal j
showing raised irregular grey-white plaques,
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A right Bishop-Foley modified type of pyeloplasty was performed. This was somewhat
atypical because it was necessary to remove
all of the posterior wall of the pelvis. A new
pelvis and ureteropelvic junction were recon
structed using the anterior wall, which for
tunately was free of disease. A No. 10 Foley
catheter was left in the pelvis and the wound
closed in the usual manner. The postoperative
period was uneventful and the patient left
the hospital in 16 days.
An intravenous pyelogram performed 15
days after the operation showed that the. dis
tention of the collecting system of the right
kidney was much reduced. Satisfactory drain
age appeared to have been achieved. A small
portion of the lower part of the right ureter
was identified and appeared to be normal.
The microscopic examination of the speci
men showed a transitional epithelium which
had been replaced by a squamous epithelium,
characterized by extensive cornification. How
ever, in multiple sections the metaplastic epi
thelium did not show any atypical or malig
nant changes. The keratotic material (Fig. 2
— 1) could be seen covering the squamous
epithelium (Fig. 2— 2 ). There was an intense
non-specific inflammatory infiltrate in the un
derlying edematous connective tissue. The
metaplastic epithelium shows well-defined
intercellular bridges (Fig. 3— 1), slight irregu
larity of basal cells and no atypia (Fig. 3— 2 ).

Fig. 2.—Squamous (2) epithelium with keratotic
material (1) on the surface. Edematous subepithelial connective tissue is moderately infiltrated
with inflammatory cells. (3)
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Fig. 3.—Metaplastic epithelium showing well
defined intercellular bridges (1), slight irregular
ity of basal cells (2), but no definite atypia.

D iscussion

Since Rokitansky in 1861 and Epstein in
1862 first described leukoplakia m any
authors have tried to define and im prove
know ledge concerning this disease. Papers
published by Smith, W e b b and P rice,1
Madsen, Slotkin and Niesen2 and C oon er and W ilhite3 described the difficulty o f
making this diagnosis, and the treatment
o f the lesion.
The etiology is still unknown. Constant
irritation o f the m ucosa b y stones or in fec
tious material m ay lead to changes in the
basic structure o f the m ucosa, w h ich un
dergoes some sort o f metaplasia. T h e in
fections may be due to coliform organisms,
treponema pallidium or acid-fast bacilli.
The use of the term leukoplakia as it is
applied to this type o f lesion in the oral
cavity has fallen into disfavour. In the
mouth it implies a precancerous condition
and typically exhibits a cellular atypia in
the deeper layers o f the keratotic epithel
ium. O n the other hand, there are num er
ous keratotic oral m ucosal lesions in w h ich
cellular atypia is not foun d and w h ich do
not have a precancerous tendency; these
are, nevertheless, called leukoplakia. T h e
same considerations apply to these lesions
in the renal pelvis; those described in this
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patient did not exhibit the distinct cellular
atypia that probably represents a tendency
to carcinoma. It is desirable whenever
possible to distinguish benign keratotic
lesions from precancerous ones.
The leukoplakia in the present case prob
ably had a double etiology. There was a
huge hydronephrosis which had been
present for at least four years, and a con
comitant chronic syphilis. The hydrone
phrosis may have been secondary to a
plaque that obstructed the ureteropelvic
junction or may have been the cause of the
leukoplakia by contributing to repeated
coliform infection. Landes and Hamlin4 be
lieve that leukoplakia represents a protec
tive response of the epithelium to bacterial
infection.
The pyelographic appearance varies, de
pending upon size, location and extent of
the leukoplakia. The intravenous and retro
grade pyelograms may show a localized
or generalized filling defect, mottling or
striations in the pelvis. According to Vezina et al.,r> the presence of striations of
the renal pelvis may assist in making the
diagnosis; these striations may represent
chronic inflammation of the mucosa not
unlike hypertrophic gastritis, and are thus
a stage in the inflammatory process. Stria
tions vary with the acuteness of chronicity
of the inflammatory process, disappearing
when the inflammation subsides.
Gwinn and Barnes6 describe these striation on both the pelvis and ureter as
alternating parallel, radiolucent and radio
opaque lines running in the long axis of
the involved structure. Sometimes the lines
are clearly apparent, but at times can only
be detected after very careful examina
tion by an experienced observer. It is ne
cessary to use a less concentrated dye
during the intravenous pyelogram.
The patient reported herein did not have
renal colic due to the passing of large
pieces of cornified tissue; therefore, such
a specimen was not available preoperatively for microscopic examination. The kera
tin which forms the mass is an inert
scleroprotein containing cystine and methi
onine. If it has been desquamated, the
squamous epithelium may not appear
grossly different from transitional epitheli
um. With respect to the diagnosis of leu
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koplakia, the plaques of cornified tissue
obtained in the urine are pathognomonic.
A few authors believe that syphilis is
a possible etiologic factor in the genesis
of leukoplakia and benign keratosis. Be
cause there was no evidence of previoustreatment with neosalvarsan in this patient,
syphilis could also be considered as a
mucosal irritant in this case.
Opinions vary concerning the manage
ment of this disease.
We favoured the conservative treatment
in this patient because there was no evi
dence of atypia on the frozen section.
The indications for nephrectomy are:
repeated renal colic due to obstructing
desquamated masses, infected hydrone
phrosis, recurrent stone formation, re
peated attacks of hematuria and atypia on
the pathological examination.
The patient reported herein had a bi
lateral hydronephrosis; much more exten
sive on the right side and did not fit into
any of the above-mentioned categories.
However, malignant transformation may
still occur after a conservative treatment
and this patient has been followed very
closely in our clinic with cytology, urinary
lactodehydrogenase determinations and
pyelograms. On the other hand, leuko
plakia is a bilateral disease in more than
50% of cases. A year after the operation
the patient is well and symptom free.
Sum m ary

A 62-year-old patient had marked hydro
nephrosis and a past history of syphilis.
During pyeloplasty, a leukoplakic lesion
of the renal pelvis was discovered.
Elsewhere in the body, leukoplakia
implies a precancerous condition and typi
cally exhibits a cellular atypia in the deep
er layers of the keratotic epithelium. It is
desirable whenever possible to distinguish
benign keratotic lesions from the precan
cerous ones. These considerations apply to
those lesions described in this case which
did not exhibit the distinct cellular atypia.
A constant irritation of the mucosa by spe
cific or non-specific organisms, by stones
or other causes, may be the origin of the
disease. Leukoplakia may represent a pro
tective reaction by the epithelium against
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the aggressor. The disease is bilateral in
50% of cases and, whenever the case is
uncomplicated,
conservative
treatment
should be followed. However, the possibil
ity of a malignant transformation should
be kept in mind, and the patient should
be followed with repeated cytologic ex
aminations, intravenous pyelograms, and
measurements of the lactic dehydrogenase
activity in the urine.
A year following the operation, the pa
tient is symptom free.
We wish to thank Dr. R. Grant Reid, Urologistin-Chief and Dr. W. H. Mathews, Chief of the
Department of Pathology, for advice concerning
the management of this complicated case.
R eferen c es
1. S m it h , B . A., J r ., W e b b , E. A.

and

P r ic e ,

W. E.: Renal leukoplakia: observation of
behaviour, Tram. Amer. Ass. Genitourin.
Surg., 5 3 : 175, 1961.
2. M a d sen , P. O., S l o t k in , E . A. and N ie s e n ,
W. F .: Leukoplakia of the renal pelvis
with review of the literature, Acta Chir.
Scand., 121: 47, 1961.
3. C o o n er , W. H. and W i l h it e , G. E .: Leuko
plakia of the renal pelvis, Amer. ]. Surg.,
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4. L and es , R. R. and H a m l in , J. T., I ll : Leu
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TRAUMA TO THE LIVER. Gordon F. Madding
and Paul A. Kennedy. Vol. 3 in the Series
MAJOR PROBLEMS IN CLINICAL SUR
GERY. J. Englebert Dunphy, Consulting Edi
tor. 134 pp. Illust. W. B. Saunders Company,
Philadelphia and London; McAinsh & Co.
Limited, Toronto, 1965. $6.50.

This little monograph is the third in the series
entitled “Major Problems in Clinical Surgery”,
and deals with a subject which has received
less than its due share of attention. Both
authors gained wide experience of trauma
during the Second World War and, at that
time, they made a special study of liver in
juries.
The opening chapter on the surgical ana
tomy of the liver is an excellent description
of the subject, dealing in some detail with in
ternal structure with particular reference to
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5. V e z in a , J. et al.: Les replis muquex de l’arbe
urinaire superieur, J. Canad. Ass. R adiol.,
14: 10, 1983.
6. G w in n , J. L. and B a r n e s , G. R., J r .: Striated
ureters and renal pelvis: preliminary re
port, Amer. J. Roentgen., 9 : 666, 1964.
R esu m e
Nous avons presente un cas d’hydronephrose
avee histoire de syphilis latent chez une patiente
agee de 62 ans. A l’operation pour pyeioplastie
une leucoplasie du bassinet fut decouverte.
Le terme leuooplasie, tel qu’applique aux le
sions de la muqueuse buccale, n’a pas la meme
signification. En effet la leucoplasie buccale est
une maladie precancereuse qui se presente avec
une atypie cellulaire dans les couches profondes
de l’epithelium lceratotique. II faut faire une dis
tinction entre les lesions benignes keratotiques et
la lesion precancereuse.
Dans le cas present il n’y avait aucun signe
d’atypie cellulaire a l’examen histologique.
La leucoplasie peut naitre de I’irritatkm constante de la muqueuse par des agents microbiens
specifiques ou non, par des ealculs ou par d’autres
facteurs inconnus. Elle peut representer une re
action de defense.
La maladie est bilaterale dans la moitie des
cas. S’il s’agit d’un cas non complique un traitement conservateur est alors indique. Cependant
la possibilite de transformation maligne doit etre
consideree comme possible et la patient doit
etre suivie periodiquement avec examens cytologiques, dosage de la la'cto-dehydrogenase dans
les urines et urographie.
La patiente presentee se maintient dans un parfait etat de sante apres une annee de “follow
up”.

the distribution of the branches of the hepatic
artery, portal vein and biliary passages. A
knowledge of this intimate hepatic structure is
essential in dealing intelligently with lesions
of the liver.
The following chapters, on classification
and pathology, diagnosis and management,
operative approach and surgical descriptions
are all concise but adequate descriptions by
surgeons who obviously are writing from a
wide experience of the subject.
The hook is one which anyone interested in
trauma in general and abdominal injury in
particular will wish to have in his library.
In these days of increasing numbers of road
accidents, injury to the liver is likely to occur
more and more frequently and it presents
problems which are deserving of special atten
tion. This little book supplies many of the
answers.
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ABERRANT PANCREAS WITHIN A DUPLICATION OF THE
STOMACH0

<

W. R. GHENT, M.D., C.M., F.R.C.S.[C], F.A.C.S., F.I.C.S.,
J. G. STACKHOUSE, M .D .f and RICARDO CEBELLO S, M .D .,i Kingston, Ont.

D uplications are among the rarer ano
m alies of the alim entary tract but may
appear at any level from the m outh to the
anus. T h e m ost common site d escribed in
the literatu re is the ileum 1' 2 and the least
com m only reported site of duplication is
th e stom ach.3 Since duplication of the
stom ach is so rare, it is not usually con
sidered in th e differential diagnosis of dis
eases th at produce sim ilar signs and symp
toms. A berrant pancreatic tumours within
the w all of the stomach are found only
rarely, and m any of those reported in the
literatu re w ere found at autopsy or in ci
dentally during laparotom y for other a b 
dom inal disease.4 Upon review ing th e lit
eratu re, w e have been unable to find a
single reported case of aberran t p ancreatic
tissue arising within the w all of a duplica
tion of the stom ach. T h e purpose of this
com m unication is to present a case in which
these two rare anomalies w ere found con
currently.
C ase R eport
Miss L.W ., a 16-year-old white student was
admitted to hospital on February 22, 1962,
following one week of persistent nausea and
vomiting. These symptoms were associated
with minimal epigastric pain but became so
severe that she was unable to take anything
by mouth. The patient denied any weight loss
or gastrointestinal bleeding. Since the onset of
her symptoms, she had noted progressive
weakness and her parents had observed some
mental confusion. It is noteworthy that this girl
had a history of intermittent vague indigestion
and vomiting, coming on shortly after the in
gestion of a large meal for almost one year
before admission.
The patient was flushed and dehydration
was evident. She was afebrile but had a sinus
“From the Departments of Surgery and Pathology,
Hotel-Dieu Hospital and Queen’s University,
Kingston, Ontario.
tSometime Resident in Surgery at the Hotel-Dieu
Hospital.
:|:Former Pathologist at the Hotel-Dieu Hospital,
Kingston.

tachycardia of 100/min. The abdomen was
obese and slight epigastric tenderness was
noted. No masses were palpable. Bowel sounds
were normal. On laboratory examination, the
following values were obtained: hemoglobin
15.9 g. %, white blood count 24,800/c.mm. with
91% neutrophils (13% bands), erythrocyte sedi
mentation rate 1 mm./hr., serum sodium 132
mEq./l., serum potassium 3 mEq./l., serum
chloride 60 mEq./l. and CO, combining power
41 vol. %. On urinalysis, seven to 10 white
blood cells, a few red blood cells and two-plus
albumin were noted. A random blood sugar
was 102.5 mg. The blood urea nitrogen (BUN)
was 85 mg. %. Pregnancy tests were negative.
It was obvious at the time of admission that
this girl was dehydrated and had associated
extreme hypochloremic alkalosis. Intravenous
fluids were promptly administered and the
serum electrolytes were restored almost to
normal within 48 hours; fluids were then given
per os. However, nausea and vomiting re
curred and radiographs of the upper gastro
intestinal tract revealed a distended stomach,
complete obstruction to the flow of barium
at the pylorus and a large prepyloric filling
defect. Laparotomy was performed following
correction of the electrolyte imbalance and de
hydration.
The abdomen was opened through an upper
midline incision and a large semisolid mass
was found filling the pyloric region of the
stomach and some herniation into the first
part of the duodenum had occurred. The
stomach proximal to the area of obstruction
was hypertrophied, thickened and somewhat
edematous. Because of the large size of the
mass, partial gastrectomy was carried out with
minimal difficulty. Postoperatively the patient’s
course was uneventful and she was discharged
on the eleventh postoperative day.
P athology
On m acroscopic exam ination, a cystic
mass w ith a diam eter of approxim ately 5
cm. was noted w ithin the subm ucosa of the
pylorus. On the deeper asp ect o f the cyst,
protruding into the m uscle layer, a diver
ticulum was seen m easuring approxim ately
2 cm. in diam eter (Figs. 1 to 4).
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Fig. 1.—The intact specimen showing the distal
stomach and the size of the duplication.
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Fig. 4.—The bisected cyst with a probe passed
into the mucosa-lined duplication.

On microscopic section, the main cystic
mass had a wall of dense connective tissue.
The diverticulum had a mucosal lining of
tall columnar mucous-secreting epithelium.
In the deep mucosa, glands resembling
pancreatic acini were seen. The muscularis
mucosa was extremely thick and ganglia
were absent from the main muscle layers.
In the fatty tissues immediately outside
the muscular layer, there were small islands
of cells resembling pancreatic islets (Figs.
5 and 6).

D iscussion

Fig. 2.—Diagram of the specimen showing the
large cystic space and the smaller cystic space
lined with gastric mucosa.

Duplication of the alimentary tract is
rarely encountered and even in series from
large children’s hospitals, cases of gastric
duplication are most uncommon. In 67
cases of duplication reported by Gross,2
only two originated at the level of the
stomach. Keisewetter5 was able to find only

Fig. 3.—The gastric duplication bisected.

Fig. 5.—Photomicrograph of the wall of the
smaller cystic space showing gastric mucosa.
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Fig. 6.—Photomicrograph showing nests of cells
resembling pancreatic acini.

28 cases of gastric duplication in the litera
ture before his report in 1957. The ma
jority of duplications have been found in
children, although one was reported in a
64-year-old patient.6 Sixteen of the 28
cases of gastric duplication reported by
Keisewetter5 were in the pediatric age
group. In most cases, a diagnosis of gastric
duplication can only be made with certain
ty at the time of operation.7, 8
The clinical manifestations generally fall
into two groups: First, those duplications
which occur near the pylorus may become
larger due to the secretion of fluid within
them and gradually produce pyloric ob
struction. Second, duplications arising
from the mid-portion of the stomach usu
ally do not produce symptoms until they
attain large size. When this occurs, the clin
ical picture is one of pain, due to hemor
rhage or the pressure of fluid within the
mass, anorexia and weight loss. A mass
may be palpable in the upper abdomen.
Aberrant pancreatic tumours within the
wall of the stomach are found somewhat
more commonly than duplication of the
stomach. Palmer9 reports that 215 cases
had been found in the international litera
ture before his report in 1951. In 1959
Rooney10 noted that 143 additional cases
had been reported in the interval between
1951 and his report. The relatively rapid
accumulation of reports suggests that aber
rant pancreatic tissue within the stomach
wall is not as rare as was previously con
sidered.
The majority of these cases were found in
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middle-aged men, three-quarters of whom
presented with some type of epigastric
pain. In the adult, the syndrome of pyloric
obstruction was common (25%). It is not
able that hemorrhage, anorexia, unex
plained weight loss and an abdominal mass
were infrequent presenting symptoms.
In the case presented bere, the young
patient had no significant symptoms refer
able to the gastric lesion until one year
before her admission to hospital. When
finally seen, she presented with a picture
of complete pyloric obstruction leading to
severe dehydration within a period of a
few days. In retrospect, it is surprising that
the findings of abdominal pain, weight loss
and an epigastric mass were not elicited.
Because of the patient’s age and the size
of the mass, the treatment advised by many
authors in gastric duplication (excision of
the duplication with part of the stomach
wall from which it arises or marsupializa
tion of the duplication11,12) was not feas
ible. However, our decision in this instance
bears out the principle of Abrami and
Dennison,3 namely, “There is no routine’
method of dealing with gastric duplica
tions . . . the anatomic findings and the
condition of the patient modify any pre
conceived ideas of treatment”.
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S um m ary

A 16-year-old girl in whom aberrant pan
creatic tissue was found within a duplica
tion of the stomach is described. To our
knowledge, this is the first presentation of
a case in which these two rare anomalies
were found in combination. The symptoms
were those of complete pyloric obstruc
tion and treatment was partial gastrecomy.
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We would like to thank Dr. Ellen Vanderhoeven and the Audio-Visual Department for the
preparation of the illustrations and Dr. James
Berry for permission to publish this case.
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R esum e
Les duplications intestinales, comme d’ailleurs
les pancreas aberrants, sont des lesions que l’on
ne rencontre pas frequemment en clinique. Les
auteurs rapportent le cas d’une jeune patiente qui
presentait simultanement ces deux anomalies.

A TEXTBOOK OF SURGICAL PHYSIOLOGY.
2nd ed. R. Ainslie Jamieson and Andrew W.
Kay. 760 pp. Illust. E. & S. Livingstone Ltd.,
Edinburgh and London; The Macmillan Com
pany of Canada Limited, Toronto, 1965. $15.00.

This textbook of surgical physiology is very
well and clearly written and has clearly
labelled diagrams, drawings and coloured il
lustrations. Lists of references are placed at
the ends of chapters.
It is highly recommended for the under
graduate medical student, the surgical resident
and the practising surgeon as well.
DESCRIPTIVE ATLAS OF SURGICAL ANA
TOMY. Irving Rehman and Nathan Hiatt. 180
pp. Illust. plus 106 coloured plates and index.
McGraw-Hill Company of Canada Limited,
Toronto, 1965. $32.00.

This book, a well-presented atlas of surgical
anatomy, is in two parts. The first part is

411

Une jeune etudiante age de 16 ans fut admise
pour un syndrome abdominal aigu consistant en
des douleurs epigastriques associees a des nausees
et des vomissements. Les examens de laboratoire
mirent en evidence une alcalose hypokaliemique
associee a une deshydratation evidente cliniquement. La radiographie de l’estomac montra une
obstruction complete au niveau du pylore avec
distension gastrique et une image prepylorique
par soustraction. Lors de la laparotomie explora
tive, on palpait une tumeur au niveau de la
region pylorique pour laquelle on fit^ une gastrectomie partielle. La tumeur formee d’une masse
kystique diverticulaire contenait du tissu pancreatique a la microscopie.
En discussion, les auteurs remarquent la rarete
des publications concernant les duplications gastriques. Le diagnostic est difficile et se fait habituellement en salle d’operation. Cliniquement les
duplications gastriques presentent deux types de
syndromes: l’un du a une obstruction pylorique,
l’autre a une masse qui origine au niveau de la
portion moyenne de l’estomac produisant des
symptomes lorsqu’elle atteint un volume suffisant.
Contrairement 4 la duplication gastrique, le
pancreas aberrant se rencontre plus frequemment.
II se trouve habituellement a l’age adulte et le
diagnostic clinique simule le syndrome d’obstruction pylorique. Le cas presente par les auteurs,
affichait le tableau d’une lesion pylorique obstruc
tive. Quant au traitement, les auteurs citent le
principe d’Abrami et Dennision: “II n’existe pas
de traitement de routine pour les duplications
gastriques . . . les constatations anatomiques ainsi
que la condition du patient modifieront toute conduite precongue de traitement.”

made up of black and white pen drawings
with descriptive text.
The second portion is a collection of 106
coloured photographic plates taken from fresh
cadavers. The pen and ink drawings done by
Miss Gene Eisert are excellent. They very
clearly illustrate the anatomy of the area.
The text, on the other hand, is somewhat
dull and in many areas lacks specific anatomic
description. In turning to the coloured plates,
the pictures of the limbs— particularly the
hand are good, but when one turns to the
coloured plates representing the intra-abdom
inal and intrathoracic structures, and head and
neck structures, this writer finds it much more
difficult to follow. It is dubious whether col
oured photographs give sufficient detail to be
really valuable in an atlas of anatomy.
Such an atlas as this is useful to have in
a library. It is dubious whether it is of signi
ficant value to the ordinary operating sur
geon .
As an example of the publishers art, it is
a beautifully printed book.
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AN EVALUATION OF THE EFFECT OF POWDERED COLLAGEN
ON THE HEALING OF EXPERIMENTAL RONE DEFECTS 0
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many years surgeons have searched
for a satisfactory material which, when
implanted locally, would facilitate the
healing of bone defects. Fresh autogenous
bone is the most suitable material for this
purpose, but has the disadvantage that an
additional surgical procedure is necessary
to obtain the graft. In addition, failure of
the graft occurs in a significant number of
cases. A search for possible substitutes has
resulted in the evaluation of a wide vari
ety of materials including homogenous and
heterogenous bone, deproteinized bone,9,14
decalcified bone implants,7,12,14 apatite,
plaster of Paris7,13 and polyurethane
foam.8 These materials have not proved en
tirely successful because of varied prob
lems of antigenicity, foreign-body reac
tions, infective complications, unsuitable
physical properties and carcinogenic po
tential. Therefore, the search has con
tinued for a more satisfactory material.
Collagen has been shown to make up
89.2% of the organic matrix of bone6 and
to induce calcification both in vitro3’15 and
in vivo.11 It, therefore, appeared possible
that the introduction of this material into
experimental bone defects might exert a
beneficial influence upon the healing pro
cess. In the present experiments a fine
powder of beef collagen was evaluated.

anesthesia and full aseptic precautions. On
each side, the tibia was exposed through a
longitudinal incision. The periosteum at
the midshaft was incised and a Turkel
bone-marrow aspirator was used to create
a defect of uniform size, 3 mm. in diame
ter, which extended into the medullary
cavity. On the right side 10 mg. of collagen
powder® was packed into and around the
defect, while the left side was left as a
control. The wounds were closed in lay
ers. No immobilization was used postoperatively.
Groups of the animals were sacrificed
two, seven, 14, 30, 60 and 90 days after
operation. Radiographs of both tibias were
taken at the time of sacrifice. These bones
were then removed and, after preliminary
decalcification, were embedded in wax.
Serial sections were cut and stained with
hematoxylin and eosin or with Masson tri
chrome stain. Histological studies were
made, using both conventional light sources
and polarized illumination.

°From the Departments of Surgery and Patholo
gy, The University of Manitoba and The Winni
peg General Hospital, Winnipeg, Manitoba.
Supported by National Health Grant 607-7-76.
fPresent address: The Hospital for Sick Children,
Toronto, Ontario.

“Extracted with acid from the deep flexor ten
don of cattle. The collagen dispersion thus ob
tained was precipitated, and then redispersed
and homogenized in an aqueous acid medium.
This dispersion was frozen and lyophylized in flat
trays to produce a sponge. This was ground up to
produce a fine powder.
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Experiment 2.—In a further series of 30
Wistar rats, the midshaft of the tibia was
exposed bilaterally and divided transversally with a Gigli saw. On the right side, col
lagen powder was introduced as above,
while the left side served as a control. No
postoperative fixation was used, because
M a t e r ia l s a n d M ethods
the distal end of the fibula in the rat forms
Three groups of animals were studied. a synostosis with the tibia, and splints the
Experiment 1.—Thirty adult Wistar rats, fractured tibia in position.8
weighing between 200 and 300 g. were Groups of the rats were sacrificed at inoperated on, using pentobarbital sodium
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tervals as in Experiment 1 and radiological
and histological studies performed.
Experiment 3.— Six adult male dogs
weighing between 12 and 18 kg. were
operated on under pentobarbital sodium
anesthesia and full aseptic precautions. In
all animals the seventh rib was exposed bi
laterally, and in three of the dogs the eighth
ribs were exposed as well, so that nine
pairs of ribs were studied. In each in
stance the periosteum was incised and
stripped from portion of the rib with a
sharp elevator, after which a 2 cm. seg
ment of the rib was excised. On the right
side, 30 mg. of collagen powder was placed
in the defect, after which the periosteum
was loosely approximated. No collagen
was inserted on the left side, which served
as a control. A fine wire suture was placed
at each end of the bone defect to serve as
a marker for subsequent radiological
studies.

The animals were sacrificed at intervals
of two, four, eight and 12 weeks after
operation. Radiological and histological
studies were performed as in Experiments
1 and 2.
R esu l t s

The results are summarized in Tables
I, II and III.
Complete absorption of the implanted
collagen (Fig. 1) occurred within 14 days
in practically all the animals. The histologi
cal features in both the collagen treated
and control limbs were similar to those
described by Downs and M cKeown2 in
the healing of fractures in rats (Fig 2).
Healing was usually rapid and no signifi
cant difference was noted in the rate of
healing between the collagen-treated and
control limbs (Fig. 3). However, the inci
dence of complications was higher in the
collagen-treated limbs. In Experiments 2

TA B LE I .—E x p er im en t 1, B one F ormation
Pairs of
tibias
studied

Duration
in
days

X-ray findings
Controls

Collagen-treated

Histology
Controls

Collagen-treated

5

2

Blood clot.

Similar to control. Im
planted collagen still pre
sent in four of the five
specimens.

5

7

Well-developed highly
vascular callus, with
masses of cartilage
and osteoid.

Similar to control. One
specimen showed extensive
infection. Implanted col
lagen still visible in one
specimen.

5

14

+

+

Large masses of carti
lage and osteoid.

Similar to control. A few
foreign-body giant cells are
visible in one specimen.
One specimen shows ques
tionable areas of implanted
collagen.

5

30

+

+

Defect completely fillwith bone with occa
sional areas of fibrosis.

Similar to control except
that the areas of fibrosis
are more numerous. No
im planted collagen is
visible.

5

60

+

+

Similar to the above.

Similar to control except
that the areas of fibrosis
are more numerous. No
trace of implanted collagen
is present.

o

90

+

+

Similar to the above.

Similar to control.
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TA BLE I I . —E x p e r im e n t 2, B o n e F orm ation
P airs of
tibias
studied

Duration
in
days

X -ray findings
Controls

Collagen-treated

Histology
Collagen-treated

Controls

5

2

Blood clot.

Similar to control. Im
planted collagen is visible
in four of the five speci
mens.

5

7

Well-developed callus
with areas of cartilage
and osteoid.

Similar to control. Four of
the five specimens still
show implanted collagen.
Infection present in one
specimen.

5

14

+

+

Extensive osteoid with
areas of cartilage and
some areas of fibrous
callus.

Similar to control. No
residual implanted colla
gen is visible. Two speci
mens show evidence of
infection.

5

30

+

+

Fracture site is occu
pied by trabeculae of
cancellous bone, with
intervening areas of
fatty marrow. A pseud
arthrosis is present in
one specimen.

Similar to control. No
residual implanted colla
gen is visible. A pseudar
throsis is present in one
specimen.

o

60

Pseudarthro
sis present
in one
specimen.

Pseudarthrosis
present in two
specimens.

Maturation of the
newly formed bone is
noted. One specimen
shows pseudarthrosis
formation.

Similar to control except
that pseudarthrosis for
mation is present in three
specimens and evidence of
infection in one specimen.

5

90

+

+

Normal reconstitution
of the bone with little
or no evidence of the
fracture.

Similar to control except
that infection is present in
one specimen.

TA BLE III.— E x p e r im e n t 3, B o n e F orm ation
P airs of
tibias
studied

Duration
in
weeks

X-ray findings
Controls

Collagen-treated

Histology
Controls

Collagen-treated

Organizing hematoma
with areas of cartilage
and osteoid.

Similar to control except
that portions of implanted
collagen are still visible.

+

Extensive osteoid and
cartilage formation.

Similar to control. No
evidence of implanted col
lagen seen.

+

+

Considerable amount
of cartilage, osteoid
and cancellous bone
formation.

Similar to control, but
much more fibrous tissue
present.

+

+

Bone architecture al
most completely re
stored, except for
small areas of residual
fibrous tissue or carti
lage. A pseudarthrosis
is present in one speci
men.

Similar to control, except
that pseudarthrosis is pre
sent in two specimens.
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Fig. 1.—Experiment 2: Fracture site in rat tibia
at one week showing implanted collagen, bony
spicules and blood clot (Trichrome xlO).

Fig. 2c
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Fig. 2.—Experiment 2: Stages in healing of frac
tures o f rat tibias: (a) At seven days, s’howing
implanted collagen, blood clot and some cartilage
at the top of the field (Lower power of Fig. 1,
Trichrome x4). (b) At 14 days, showing little evi
dence of implanted collagen, more cartilage and
much active osteoid (Trichmme x4). (c) At 30
days, showing malalignment of fragments, osteoid,
cartilage and fibrous tissue (Trichrome x4). (d) At
60 days, showing nearly complete union by can
cellous bone with some residual cartilage and
fibrous tissue (Trichrome x4). (e) At 90 days,
showing complete union and cellular bone mar
row (Trichrome x4).

Fig. 2e

416

CANADIAN JOURNAL OF SURGERY

Vol. 8

A

\

K

Fig. 3.—Experiment 2: Radiographs showing callus at fracture site at (a) 30 days and (b) 60
days.

and 3 there were 78 bony defects, half of
which were treated with collagen. A
pseudarthrosis (Fig. 4) developed in three
of the controls and six of the collagentreated limbs, a difference which is not
statistically significant.
There were 138 bony defects in Experi
ments 1, 2 and 3. Of the 69 collagen-treated
limbs, six showed evidence of infection,
either gross or microscopic (Fig. 5), while
no sepsis occurred in any of the controls,
a difference which is statistically signifi
cant at the 5% level.

bone grafts in the healing of bone defects
was organic bone matrix. In view of the
fact that collagen makes up to 10 to 20%
V

A

<4

D isc u ssio n

In 1957 Ray and Holloway14 stated that
the best substitute for fresh autogenous

*- <

r
-C

^

-X

Fig. 4.—Experiment 2: Typical pseudarthrosis
in collagen-treated limb at 60 days (Trichrome
xlO).

Fig. 5.—Experiment 2: Infected collagen im
planted fracture site at 14 days, showing bony
spicules and polymorphonuclear leukocytes (H.
and E. xlOO).
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of the fresh weight of bone5 and 89.2%
of the organic matrix,6 we thought it
worthwhile to investigate the possibility
that collagen might be the important con
stituent of the organic matrix responsible
for stimulating the healing process. We
were encouraged by the fact that collagen
implants are well tolerated by the tissues,4
with little or no significant antigenic reac
tion.4' 16
Collagen powder, rather than collagen
cloth or mesh, was used in the present ex
periments to eliminate the possibility that
the tensile strength of the collagen preparaion might, in itself, influence the healing
process.
Several studies on the use of collagen
in the treatment of osseous and dental de
fects have been published. Burger, Sher
man and Sobel1 found a moderately ac
celerated rate of repair of bone defects
in the calvaria of albino rats into which
acid-soluble collagen, precipitated with
chondroitin sulphate or with sodium chlor
ide, was implanted. Hejna and Ray7 im
planted purified bovine-skin collagen into
defects made in the radii of rats. They
found that the collagen was poorly re
sorbed, and did not produce as good re
sults as decalcified bone in promoting bone
healing. Johansson, Persson and Manera10
used collagen preparations in an attempt
to stimulate healing and bridge formation
in the exposed pulps of the molar teeth of
rats, but found that the collagen retarded
bridge formation.
The findings in the present experiments
reinforce the conclusions of other workers
that collagen implants exert little signifi
cant beneficial effect upon the healing of
bone defects. In fact, there appears to be
a somewhat higher incidence of compli
cations as compared with the controls.
Su m m a r y

Bone defects were created in 60 pairs
of tibias in rats and nine pairs of ribs
in dogs. One bone of each pair was treated
with implants of collagen powder, while
the other served as a control.
The animals were sacrificed at intervals
and radiological and histological studies
performed. The collagen implants exerted
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no beneficial effect on the rate of bone
healing. On the contrary, the incidence of
complications was somewhat higher in the
collagen treated than in control animals.
We wish to thank Mr. Ralph S. Lyng, Mana
ger, Field Research, Ethicon Inc., Somerville,
N.J., for kindly supplying us with the collagen
powder used in these studies.
Referen ces
1. B ur g er , M ., S h e r m a n , B . S .

2.

3.

4.

5.
6.
7.
8.

9.

10.

11.

12. M u r r a y , J . W ., S a v in e , L . S.

13.
14.

15.
16.

and

S o b e l , A.

E .: Acceleration of bone repair by chon
droitin sulfate treatment of implants, Re
port 61-63, School of Aerospace Medicine,
(J.S.A.F., Aerospace Medical Center (ATC),
Brooks Air Force Base, Texas, July 196L
D o w n s , W. G., J r . a n d M c K e o w n , R. M .:
Histology of healing fractures in rats on
normal diets, A rch. Surg. (C hicago), 2 5 :
94, 1932.
G l im c h e r , M. J .: Specificity of molecular
structure of organic matrices in mineraliza
tion, In: Calcification in biological sys
tems, edited by R. F. Sognnaes, American
Association for the Advancement of Science,
Washington, 1960, p. 421.
G r il l o , H. C. a n d G r o s s , J.: Thermal re
constitution of collagen from solution and
the response to its heterologous implan
tation, J. Surg. Res., 2 : 69, 1962.
H a r k n e ss , R. D .: Biological functions of col
lagen, Biol. R ev., 3 6 : 399, 1961.
H e r r in g , G. M.: Chemistry of the bone mat
rix, Clin. Orthop., 3 6 : 169, 1964.
I I e jn a , W. F. a n d R ay, R. D .: Comparative
study of bone implants, Surg. Forum , 1 4 :
448, 1963.
H o l l e n b e r g , C. et al.: An investigation of
polyurethane foam in experimental ani
mals, Canad. J. Surg., 6 : 371, 1963.
H u r l e y , L. A., Z e i e r , F . G. and S t in c h f ie l d , F. E .:
Anorganic bone grafting:
clinical experiences with heterografts pro
cessed by
ethylenediamine extraction,
Amer. J. Surg., 1 0 0 : 12, 1960.
J ohansson , B. L, P e r s s o n , I. an d M a n e r a ,
P.: Histologic effects of collagen and
chondroitin sulphate as capping agents in
amputated rat molar pulps, Arch. Oral.
Biol., 8 : 503, 1963.
M er g en h a g en , S. E . et al.: Calcification in
vivo of implanted collagen, Biochim .
Biophys. Acta, 4 3 : 563, 1960.
and

W

a rren ,

R. F .: A comparative study of the healing
of organic and anorganic bone grafts, N .
York J. M ed., 6 0 : 3617, 1960.
P e l t i e r , L. F .: The use of plaster of Paris
to fill defects in bone, Clin, O rthop., 2 1 :
I, 1961.
R a y , R. D. and H o l l o w a y , J. A.: Bone im
plants: a preliminary report of an experi
mental study, J. B on e Join t Surg. (A m er.),
39A: 1119, 1957.
S a n t a n a m , M. S .: Calcification of collagen,
J. Molec. Biol., 1: 65, 1959.
W a t s o n , R. F ., R o t h b a r d , S. a n d V a n a m e e ,
P.: The antigenicity of rat collagen, /.
Exper. M ed., 9 9 : 535, 1954.

418

CANADIAN JOURNAL OF SURGERY
R esum e

La reparation osseuse et les methodes pour la
promouvoir ont depuis des annees intrigue les
chirurgiens. La greffe osseuse, ainsi que nombre
de substituts, a ete utilisee sans resultat important.
L’utilisation de collagene, une structure organique
qui compte pour 89.2% de la moelle osseuse, a
ete experimentee par les auteurs.
Ceux-ci ont fait trois series d’experiences chez
le rat et le chien, en produisant des fractures avec
resection partielle de l’os, au niveau des tibias
et des cotes. D’un cote on a utilise la poudre de

Vol. 8

collagene dans le foyer de fracture, dans l’espoir
de promouvoir la reparation; le cote oppose servait de temoin, laissant le processus de guerison
evoluer de lui-meme.
En principe, le collagene pourrait etre un ex
cellent facteur de la reparation de l’os vu qu’il
est bien tolere par l’organisme et ne fait naitre
aucune reaction d’immunite. Les auteurs ont cependant trouve par leur experience que cette
substance n’a apporte aucun effet en ce sens.
Le pourcentage de complications a meme ete
superieur dans les foyers de fractures supportes
par la poudre de collagene.
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STUDIES IN EXPERIMENTAL RESPIRATORY INSUFFICIENCY0
P. G. ASHMORE, M.D., F.R.C.S.[C], E. K. BUTLER, B.A., M.D., D. B. ALLARDYCE,
M.D., J. M. WAKEFORD, M.D., W. M. PATON and R. E. HILLER, Vancouver, B.C.

In certain conditions affecting the lungs,
interference with gaseous exchange will
result in anoxemia and in interference with
normal metabolic processes. If these pul
monary conditions are reversible, the aim
of therapy will be to regulate the oxygen
deficit and the metabolic abnormality until
normal pulmonary function is restored. An
excellent example of such a condition is
the respiratory distress syndrome of the
newborn, where many of the affected in
fants will survive if enough oxygen can
be administered and if the metabolic acid
osis can be controlled, while their pul
monary abnormality resolves.1 Another
condition characterized by transient pul
monary insufficiency is that sometimes seen
after total cardiopulmonary bypass for
open heart surgery.2
We have been anxious to study the value
of hyperbaric oxygen therapy for such
conditions and it seemed apparent that
such a study would be facilitated if a simi
lar type of respiratory insufficiency could
be produced in an experimental animal. At
first we attempted to damage dogs’ lungs
by instilling detergent materials into one
lung, but this was not successful, partly
“From the Department of Surgery, The Univercity of British Columbia, Vancouver General
Hospital and the G. F. Strong Laboratory for
Medical Research.
Supported by Grants from the Department of
National Health and Welfare, and the B.C. Tuber
culosis Society.

because of the anatomy of the dog’s tra
cheobronchial tree. Previous experimental
work in our own laboratory with venovenous perfusion, together with other re
ports of respiratory insuffiency3,4 follow
ing cardiopulmonary bypass suggested the
prolonged use of a pump oxygenator to cre
ate pulmonary damage.
M ethod

We have used a standard Kay-Cross disc
oxygenator with a 10 in. cylinder and a
DeBakey roller pump. Blood is collected by
gravity into a Gross type collecting and
settling chamber, and is returned to the
animal after passing through a Gross type
filter and bubble trap. Fresh heparinized
whole blood is used to fill the system and
this is circulated through the machine for
10 hr., with an oxygen flow of 6 l./min.
The dog is then placed on partial bypass
by removing venous blood through can
nulas passed into the inferior and superior
cavae via the femoral and external jugular
veins. The blood is replaced into the fe
moral artery. This “partial” perfusion is
maintained for five hours with the dogs
lightly anesthetized with pentobarbital
(Nembutal) and carried on assisted respira
tion with 40% oxygen and 60% air. At
the end of this period the dog is allowed
to recover. The blood gases and acid-base
balance are followed using the Astrup
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microanalyzer and any metabolic acidosis
is corrected with sodium bicarbonate. Some
of the dogs were sacrificed immediately
after bypass and some of those developing
respiratory insufficiency were placed in
hyperbaric oxygen. In all cases the lungs
were studied histologically and, in many,
the “pressure-volume” characteristics of the
excised lung and the surface tension char
acteristics of the lung extracts were
studied.
R esults

In a total of 45 experiments, 10 were un
satisfactory because of technical factors
and two dogs were sacrificed immediately
after bypass. Of the remaining 33 animals,
26 developed some degree of respiratory
insufficiency (Fig. 1), characterized by a
progressive increase in respiratory rate and
by a decrease in pO,. In most instances the
pC02 also is reduced. This suggests that
an increased respiratory rate is necessary
to maintain oxygen saturation, but that CO,
elimination is not significantly impaired and
CO, “blow off” results from the increased
respiratory rate. A typical pattern is shown
in Fig. 2.

TO TA L satis
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Fig. 1.—Breakdown of results in 45 experiments.
Thirty-three were technically satisfactory and of
these, 26 animals developed respiratory insuffici
ency.

u
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Fig. 2.—Changes in p 0 2, p C 0 2 and respiratory
rate following partial cardiopulmonary bypass
using the technique described.

Eight animals exhibiting this pattern of
respiratory function were placed in hyper
baric oxygen at three atmospheres (abso
lute) for one-hour periods. We had sus
pected that in these circumstances the
hypoxic stimulus to respiration would be so
reduced that the respiratory rate would
decrease excessively and that CO, reten
tion would occur. In a typical pattern
shown in Fig. 3, it can be seen that while
the pO„ became very high, and the respira
tory rate markedly reduced, CO, retention
was not marked. Some of the animals be
came less restless in the chamber and
rested quietly in it.
The microscopic anatomy of the excised
lungs showed changes in every animal de
veloping the abnormal respiratory pattern.
These were principally characterized by
varying degrees of atelectasis, with inter
stitial hemorrhage and sometimes intraalveolar hemorrhage. The margination of
leukocytes in the small blood vessels de
scribed by Neville et al.* was often seen.

4

_____ 8_____________ 16

19

21 22

TIME (hours) POST-PERFUSION

Fig. 3.—Further changes in p 0 2, p C 0 2 and res
piratory rate when the animal was placed in
hyperbaric oxygen at three atmospheres absolute,
for one hour.
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Inflation of the lungs with formalin solu
tion was undertaken in many instances to
facilitate study of the interalveolar septa.
This inflation makes it impossible to assess
the extent of atelectasis and we no longer
do it routinely. It was difficult to identify
alveolar septal thickening in most of the
specimens (Figs. 4-6).
An increase in surface tension of extracts
of lung has been shown to occur in hyaline
membrane disease of the newborn,1 after
prolonged cardiopulmonary bypass,5 and
following pulmonary artery occlusion.6
This is probably due to removal or inacti
vation of an agent normally reducing sur
face tension activity at the interface be
tween the lining of the alveolus and the
air within it. We have studied the surface
tension of extracts of the lungs of our ex
perimental animals using the method of
Clements,7 with a modified Wilhelmy bal
ance. In the lungs of dogs with respiratory
insufficiency, there is an increased surface
tension in the lung extracts (Fig. 7).
Fig. 5.—Rostperfusion lung, showing widespread
atelectasis.

We have attempted to study the pres
sure-volume characteristics of the excised
lungs, after the method of Mead, Wittenberger and Radford.8 To date we have not
been able to demonstrate consistent differ
ences in the pressure-volume characteris
tics of the perfused lungs as compared
with normal lungs.
D iscussion

In our experiments the prolonged period
of pre-perfusion oxygenation was essential
to the creation of respiratory insufficiency.
A five-hour perfusion with fresh blood, not
“pre-oxygenated”, would not cause signi
ficant lung damage, and 10 hours of pre
perfusion circulation in the pump oxygena
tor without oxygenation also did not cause
lung damage sufficient to produce clinical
distress. It also does not appear that hemo
lysis is related to the development of the
pulmonary
lesions. When we deliberately
Fig. 4.—Normal dog lung, not inflated with
hemolyzed donor blood, there was no informalin solution.
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crease in the incidence of pulmonary ab
normalities.
The cause of the atelectasis seen in these
experimental animals is not entirely clear
but is probably related to a reduction in
activity of a pulmonary “surfactant”. The
reason for this reduction in activity is even
less certain and it is beyond the scope of
this paper to discuss the possibilities. Our
own experience, and that of others3 does
suggest that obstruction of the pulmonary
capillary circulation with fibrin and plate
let microemboli is an important factor.
Recently we have found that if we re
turn blood from the pump oxygenator di
rectly into the superior vena cava, the pul
monary microcirculation becomes ob
structed with microemboli at a very rapid
rate, presumably because the blood is not
filtered through the systemic circulation
before reaching the lungs (Figs. 8 and 9).
This may be a more rapid and consistent
method of producing pulmonary damage

4.5
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i--------------7 - ---------------- 1----------------- 1------------------1
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D YN ES/cm
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Fig. 7.—Hysteresis curves showing surface ten
sion of normal lung extract w ith that of a post
perfusion lung superimposed. The abnorm al lung
has an increased minimal surface tension, the nor
mal minimum being approximately 4 dynes/cm .2

and we are presently investigating this
technique.
It appears that it is possible to create
enough pulmonary damage in experimental
animals by the method described to allow
at least short-term observations of therapy
with hyperbaric oxygen and with other
means. In these experiments, CO, retention
did not occur in hyperbaric oxygen, pos
sibly because the pulmonary damage is
not extensive enough to interfere with C 02
exchange in the lung. Hutchison9 studied
the response of infants with hyaline mem
brane syndrome under hyperbaric condi
tions and concluded that, if C 02 retention
is present, hyperbaric oxygen is of no
value. The breathing of these infants was
unassisted, however, and one wonders if
respirator therapy under hyperbaric condi
tions might reduce the C 02 retention and
improve the chances of survival.
C onclusions

Fig. 6.—Postperfusion lung after inflation with
formalin solution.

It appears that the technique described
in this paper may be useful in producing
respiratory insufficiency in experimental
animals. In the condition so produced, hy
perbaric oxygen is able to affect the blood
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Fig. 8.—Low-power view of a lung after 10 min
utes of veno-venous perfusion with pre-oxygenated blood. The capillaries are occluded with
emboli.

gas composition. This study raises the pos
sibility that less complex techniques can be
found to produce congestive atelectasis,
and throws some light on the etiology of
congestive atelectasis following cardiopul
monary bypass. It is hoped that more
studies of this nature will make it possible
to assess further the therapeutic possibilties of hyperbaric oxygen in respiratory
disease.
Summary

A method of producing respiratory in
sufficiency in dogs has been described. Pro
longed partial perfusion with previously
oxygenated whole blood results in pulmon
ary congestion and atelectasis, probably
because of embolization in the pulmonary
capillary circulation. The experimental ani
mals were placed in hyperbaric oxygen
and changes in their blood gases were ob
served.
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R esume

Dans certaines conditions affectant les poumons
l’obstacle aux echanges gazeux alveolaires entrainera une anoxhemie et une perturbation metabolique. Les auteurs ont voulu etudier l’effet
de l’oxygene hyperbarique dans de telles condi
tions. Pour se faire, ils ont provoque chez le
chien une insuffisance respiratoire en utilisant une
circulation extracorporeale oardio-pulmonaire et
une perfusion partielle veno-veneuse. L’insuffisance respiratoire ainsi produite se manifeste par
un rythme respiratoire accelere, une diminution
PO- et du (’OCX. Le traitement a constitue a
donner de l’oxygene hyperbarique (trois atmos
pheres). Le rythme respiratoire diminue le POaugmente sans retention exageree de CO-. Des
etudes microscopiques chez les poumons preleves
ont montre que la perfusion provoquait des hemorragies interstielles et intra alveolaires avec
plaques d’atelectasie. Cette derniere serait conse
cutive a une obstruction de la circulation pulmonaire capillaire par formation de micro-embolies.
En conclusion, il semble qu’il soit done pos
sible de provoquer experimentalement des lesions
pulmonaires avec atteinte de la fonction. En plus,
1’oxygene sous pression semble avoir donner une
amelioration suffisante pour esperer son usage en
clinique. Par ailleurs, cette experience peut expliquer l’etiologie de l’atelectasie congestive, con
secutive au court-circuit cardio-pulmonaire.
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LOW -MOLECULAR-WEIGHT DEXTRAN IN T H E TREATMENT OF
EXPERIM ENTAL F R O ST B IT E "
D. R. W EBST ER , M.D., Ph.D., F.R .C.S.[C] and G. BONN, B.Sc., M ontreal, Que.
I t has been shown that skin frozen in situ
will survive if transferred to a site which
has an undamaged vascular bed.0 This has
given support to the concept that the main
factor in the pathogenesis of frostbite in
jury is hypoxia of the tissues due to de
fective microcirculation. This conglutina
tion of the red corpuscles and the escape
of plasma during the thawing period has
been observed by many investigators.1-4
More recently it has been suggested by
Mundth, Long and Brown5 that this pro
cess may be reversed by the use of lowmolecular-weight dextran. The present in
vestigation tends to support this hypothe
sis.

M aterials

and

M ethods

Male albino rabbits, weighing 3 to 5 kg.,
were anesthetized with intravenous pento
barbital (Nembutal). The hind legs were
shaved and depilated. Termistor probes
were inserted into the deep tissues of the
foot. The injury was inflicted by immers
ing one limb to just above the second joint
in a freezing mixture of ethylene glycol
and dry ice kept at a temperature of
—30° C. for three minutes. The limb was
rewarmed at room temperature or in water
at 42° C. until the skin temperature was
35° C. The temperature was monitored
and the degree of edema recorded by a
plethysmograph. The foot was wrapped in
gauze and the animals kept in individual
cages at room temperature. Photographs
were taken to record the injury. No anti
biotics were given.
Seventy-seven animals were used in the
experiment. Tissue loss was evaluated on
an A to E basis, three weeks after the in
jury or earlier when the tissue loss was
stabilized, as follows:
A—No loss of tissue, or just one or more
nails.
“From the Department of Experimental Surgery,
McGill University, Montreal.
Supported by a grant from the Defence Research
Board of Canada.

B— Loss of one or more phalanges.
C— Necrosis to the first joint.
D— Loss of tissue including the first joint.
E — Loss of tissue above the first joint to
the immersion line.
The animals were divided into five
groups and all received a standard cold
injury.
Groups I and II were controls; Group
I was rewarmed at room temperature and
Group II thawed rapidly.
Groups III, IV and V received treatment
with low-molecular-weight dextran, sup
plied as 10% Rheomacrodex (RM) in nor
mal saline. Animals in Group III received
1.5 g./kg. after the injured right foot was
thawed at room temperature (after about
30 minutes), and the same amount injected
daily for five days in most cases. If there
was no evident necrosis or loss of tissue
after the second or third day, administra
tion of low-molecular-weight dextran was
discontinued. Group IV received 1.5 g./kg.
of low-molecular-weight dextran immedi
ately after rapidly rewarming the foot in
a water bath, the temperature of which was
not less than 42° C., until the foot reached
35° C., and daily injections continued for
five days. Group V received 1.5 g./kg. of
low-molecular-weight dextran before freez
ing and treatment was continued in the
same manner as described above.
R esults

M ortality.—The mortality was highest
in Groups IV and V. Death usually
occurred within five days and autopsy re
vealed evidence of pneumonia and a pleu
ral exudate. Occasionally paralysis pre
ceded death. These early deaths were all
excluded from the series for the evaluation
of tissue loss, because survival time was
too brief for demarcation to occur in the
injured limb, and only those who sur
vived over three weeks were included.
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T A B L E I .— M o r t a l it y

Group and treatment

M ortality

A nim als
No. ~ N o .

Abbr.

I Control (no treatment).
II Rapid rewarming only
III R.M . and thawing at
room temperature.
IV R.M . and rapid re
warming ...........................
V R.M . before injury
and thawing at room
temperature....................

%

4
3

14

C
C«

16

28
18

9

1

11

EM ”

24

13

54

RMb

14

6

42

RM

Tissue loss.—Fig. 1 shows the extent of
tissue loss in the various groups of the
animals who survived three weeks or long
er.
Group I (10 animals), subjected to the
standard cold injury and rewanned at room
temperature, had a tissue loss ranging from
B to E ; three had a loss to the immersion
line, classed as E; two above the first
joint, as D; four up to the first joint, as
C; one with loss of phalanges, as B (Fig. 2).
Group II (13 animals), treated by rapid
rewarming after cold injury, all lost one
or more phalanges but the subsequent ne
crosis did not include the first joint, classed
as B to C (Fig. 3).
Group III (8 animals), treated with lowmolecular-weight dextran and rewanning
at room temperature, had a tissue loss
ranging from A to B, four having no loss
of tissue (Figs. 4 and 5).

Im m orcinn

Vol. 8

Fig. 2.—“E ” necrosis and tissue loss to immer
sion line in control animal, three weeks after
cold injury.

lino

Groups

I

II

III

IV

V

Fig. 1.—Extent of tissue loss in the various
groups:8 Group I—Control (no treatment); Group
II—Rapid rewarming only; Group III—Rheomacrodex and thawing at room temperature; Group
IV—
Rheomacrodex and rapid rewarming; Group Fig. 3.—“B” necrosis and tissue loss in animal
V— Rheomacrodex before injury and thawing at receiving rapid rewarming only, three weeks after
cold injury. Note mummification and healing.
room temperature.
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Group IV (11 animals), treated with lowmolecular-weight dextran and rapid re
warming, had three with loss of nails only,
six with loss of phalanges, and two with in
volvement of the first joint, thus, a range
of A to C (Figs. 6 and 7).
Group V (8 animals), treated with lowmolecular-weight dextran before cold in
jury and thawing at room temperature, had
the least tissue loss; five with no loss of
tissue or only nails and three with one or
more phalanges, a range of A to B (Fig. 8).
— Fig. 9 shows the changes in
limb volume plotted against time in the five
groups. It was found that the maximum
amount of edema occurred at six hours, as
reported by Crismon.1
The volume of the left foot, which was
subjected to cold injury, did not change
to any significant degree in the first six
hours of the experiment nor on any day
while readings were taken (except for hair
growth). In a few cases, where animals
were kept in wire-bottomed cages, pad
irritation developed on both feet, causing
a corresponding increase in volume. How-

Edema.

Fig. 4.—Surface tissue loss and healing in ani
mal receiving low-molecular-weight dextran and
thawing at room temperature, two weeks after
cold injury.

Fig. 5.—Hair growth and almost completed heal
ing, three weeks after cold injury (same animal
as in Fig. 4).

Fig. 6.—“ B” necrosis and tissue loss in animal
receiving low-molecular-weight dextran and rapid
rewarming, two weeks after cold injury.
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depending on the treatment employed.
Where edema and necrosis were at a min
imum (Groups III and V) hair growth and
healing were rapid. It appeared that the
edema did not affect the ultimate outcome.
D iscussion

Fig. 7.—“C ” necrosis, three weeks after cold in
jury (same animal as in Fig. 6).

ever, after the first day the edema in the
injured foot began to decrease with accom
panying changes, such as loss of nails, ne
crosis, mummification and gradual healing,

The results of the infliction of a standard
cold injury on the rabbit’s hind leg were
reproducible within certain limits. There
were individual variations in the animals’
responses that made a mathematical delin
eation difficult. However, taken in groups,
those animals treated with low-molecularweight dextran before and after the freez
ing injury had less necrosis of tissue than
the control groups.
The mortality was distressingly high and
it was not apparent why so many animals
developed chest lesions, but probably this
was due to contagion in the colony. Warm
ing the low-molecular-weight dextran be
fore injection appeared to eliminate the
shivering that occurred during the re
warming period, but did not reduce the
mortality. Necrosis of the limb did not
appear to be responsible because death
occurred within a few days of the cold
injury.
The effect of low-molecular-weight dex
tran in reversing the process of intravas
cular corpuscular aggregation, allowing
return of the circulation to the injured part,
is probably only effective in the early post
thawing period, as suggested by Mundth,
Long and Brown,5 and this might not be
applicable to many clinical cases. How-
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Fig. 8.—Minimal tissue loss (nails only) in ani
mals receiving low-molecular-weight dextran be
fore freezing. Photograph taken at three weeks.
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Fig. 9.—Changes in limb volume plotted against
time, in five groups.
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ever, the experimental work suggests that
repeated administration of low-molecularweight dextran may preserve tissue that
might otherwise be lost, especially in areas
where the volume of tissue is greatest or
where the injury is not uniform.
Su m m a r y

Seventy-seven animals, divided into five
groups, were used in an investigation of
the effect of low-molecular-weight dextran
on tissue survival after a standard cold in
jury to one limb at — 30° C. for three
minutes.
Two groups of animals were used as
controls; after freezing, one group was
thawed at room temperature and one rap
idly. Two similar groups were treated with
low-molecular-weight dextran, 1.5 g./kg. for
five days beginning 30 minutes after thaw
ing. One group was given low-molecularweight dextran before freezing as well as
afterwards.
The groups treated with low-molecularweight dextran had a better overall sur
vival of tissue than the controls.
The amount of edema in the limb after
thawing did not appear to influence the
clinical course and final result of the cold
injury.
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R esum e
Les lesions rencontrees dans l’engelure sont
dues a l’hypoxie tissulaire et a l’atteinte de la
circulation capillaire qui se developpent lors de
la phase de recuperation. Une greffe de peau
“gelee” va prendre et survivre si elle est mise
dans un lit dont le systeme vasculaire est intact.
Les auteurs ont voulu experimenter faction du
dextran, a faible poids moleculaire dans la pre
vention des phenomenes vasculaires. Us ont provoque des engelures au niveau d’une patte arriere chez les lapins. Les lapins ont ete groupes
en cinq categories selon le degre de necrose tis
sulaire resultant du traumatisme. Les auteurs ont
utilise du dextran (Rheomacrodex 10%) dans trois
groupes de lapins, tandis que les deux autres
servaient de temoins.
Les resultats ont montre qu’avec le dextran
avant ou apres l’engelure, le degre de necrose est
moins marque que dans les lapins controles. Le
fait de donner du dextran rechauffe a semble
prevenir les frissons de la periode de recupera
tion. Le taux de mortalite dans cette experience
est eleve et semble en relation avec une con
tamination de la colonie plutot qu’a la necrose
tissulaire. Le dextran, qui previent l’agglutination globulaire intra-vasculaire, a permis ainsi une
meilleure circulation dans le membre lese. 11
semble etre efficace surtout tout au debut de la
periode de recuperation, ce qui en rend l’usage
difficile en clinique. Cependant, l’emploi repete
de dextran peut limiter l’extension de la necrose.
Enfin, le degre d’oedeme n’a pas influence l’importance de la necrose tissulaire.
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Subscribers should notify the Canadian Journal of Surgery of their change of
address two months before the date on which it becomes effective, in order that they
may receive the Journal without interruption. Coupon on advertising page 34 is for
your convenience.

428

CANADIAN JOURNAL OF SURGERY

Vol. 8

SURGICAL TECHNIQUE
UNE VOIE NOUVELLE D’ACCES A LA VEINE PORTE:
LA VEINE OMBILICALE
PIERRE LAVOIE, F.A.C.S., F.I.C.A., F.R.C.S.[C]° et ANDRE VIALLET, F.R.C.P.[C],t
Montreal, Que.

Une publication recente1 signalait la permeabilite frequente de la veine ombilicale
chez l’adulte normal, et preconisait 1’utilisation de cette propriete comme methode
d’approche de la veine porte.
Nous avons pu mettre au point une tech
nique simple de canulation de la veine
ombilicale, inspiree des travaux de Bayly
et Carbalhaes.2 Ces auteurs ont obtenu, de
cette maniere, d’excellentes portographies,
et jugent leur methode plus facile, moins
dangereuse et peut-etre plus precise que
les autres precedes d’opacification du systeme porte.
Nous avons done voulu obtenir une ex
perience personnelle de cette technique;
la presentation actuelle a pour but de communiquer les resultats d’un travail qui
n’est encore que preliminaire.
II s’agissait avant tout de verifier la fre
quence de permeabilite du ligament rond,
et de preciser la nature de la jonction omphaloportale. A cette fin, 60 protocoles
furent dictes, partages en 10 dissections
post-mortem du carrefour ombilico-portal,
et 50 catheterismes per-operatoires ou autopsiques de la veine ombilicale, suivis
d’hepatographies. Chaque fois qu’elle fut
tentee, l’opacification du systeme porte fut
obtenue, au moins dans sa portion hepatique.
Apres quelques observations d’ordre anatomique, nous decrirons notre technique
dans ses etapes precises, et demontrerons
a l’aide d’exemples caracteristiques les re
sultats radiologiques que nous avons obtenus.
Considerations anatomiques
1. La jonction omphalo-portale —La
veine ombilicale n’est vraiment obliteree
chez l’adulte que dans son tiers periphe-

rique; ses deux-tiers distaux demeurent
virtuellement permeables jusqu a la veine
porte gauche, Fimplantation se situant a
un centimetre au-dessus de la bifurcation
(Fig. 1).
La jonction ombilico-portale nous a paru
se faire selon deux modes anatomiques:
Dans 42 cas (70% ), elle consistait en un
canal fibreux de 1.5 cm. longueur, qu’un
catheter de petit diametre pouvait spontanement franchir, necessitant cependant
une dilatation progressive avec des bougies
de Bakes pour permettre Fintroduction
dune canule de bon calibre.
Dans 18 cas (30%), dont 15 etaient des
malades de plus de 60 ans, il n’existait pas
de continuite endoluminale entre la veine
ombilicale, pourtant permeable, et la veine
porte; toutes deux etaient separees par une
membrane rigide qu’il fallait perforer au
stylet, a grand renfort de precautions pour
passer le catheter. A ce risque seulement
Fhepatographie etait-elle possible; le co
lorant ne pouvait autrement rejoindre le
flot portal, et diffusait dans le ligament suspenseur apres eclatement du ligament
rond.
Les dissections que nous avons faites du
carrefour omphaloportal nous incitent a
croire qu’il existe un feuillet valvulaire a
ce niveau; son bord libre est localise en
aval par rapport au courant sanguin, en
direction du foie, d’origine ombilicale chez
le foetus, puis d’origine splanchnique apres
la naissance (Fig. 2).
Plus tard, ce bord libre vient a s’accoler,
ce qui explique la necessite de perforer
une veritable membrane au cours de certaines canulations, particulierement chez
les sujets ages.
Environ 15% des cas d’hypertension
portale d’origine intrahepatique presentent
un syndrome de Cruveilhier-Baumgarten.3
° Departement de chirurgie de l’Hopital St-Luc, Le mecanisme valvulaire est alors depasse
et de 1’Universite de Montreal, Montreal.
fDepartement de medecine de l’Hopital St-Luc et par insuffisance organique (membrane trop
courte) ou fonctionnelle (orifice maintenu
de 1’Universite de Montreal.
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trop grand par hypertension) du feuillet
ombilico-portal.
2. Le ligament rond —En amont de son
implantation portale, le ligament rond fut
constamment trouve permeable, jusque pres
de son insertion parietale ou il se ramifie
en tractus fibreux au-dessus de l’ombilic.
II repose normalement entre les deux
feuillets du ligament suspenseur, et grace a
cette disposition anatomique, nous avons
pu faire une dissection extra-peritoneale
dans certains cas. An niveau souhaitable de
canulation, toutefois le ligament rond
s ecarte de 2.5 cm. du peritoine parietal, et
les deux feuillets du ligament suspenseur
s’accolent en avant de lui de fapon si intime
qu i'l est impossible de les separer sans in
trusion dans la cavite peritoneale ( Fig.
la ). Chez les sujets obeses cependant, ces
deux feuillets sont separes par des depots
adipeux, et l’acces an ligament rond est
possible sans cogliotomie (Fig. lb ).
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Fig. 2 .—Schema d u carrefo u r om phalo-portal.
Avant la naissance, le san g d ’origine placentaire
passe au foie par la veine ombilicale. A pres la
naissance, le sang conserve sa m em e direction
vers le foie, mais arrive m ain ten an t de l’aire
splanchnique par la veine porte. Une m em brane
om phalo-portale em peche ordinairem ent le reflux
dans la veine ombilicale.
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D e s c r ip t io n de l a t e c h n iq u e

1. Methode usuelle d’asepsie chirurgicale.
2. Infiltration anesthesique locale de la
paroi abdominale.
3. Incision cutanee mediane de 5 cm., a
mi-chemin entre l’appendice xyhoi'de et
l’ombilic, puis du plan aponevrotique.
4. Clivage si possible des deux feuillets
du ligament suspenseur, au fond duquel le
ligament rond est repere.
5. Incision transversale du ligament rond
et dilatation de sa lumiere a l’aide dune
pince hemostatique.
6. Introduction d’un catheter Argyl 8F
de 36 pouces, jusqu’a la perception dune
butee, qui signale l’arrivee a la jonction
ombilico-portale.

Fig. 3.—Hepatographie normale. La veine ombilicale s’implante dans la branche portale gauche,
juste au-dessus de la bifurcation. II n’y a generalement pas d’injection retrograde en l’absence
d’hypertension portale (100 mm.).

Fig. 4.—Portographie normale. Le catheter a pu etre guide jusque dans la mesenterique superieure. La splenique n’est opacifiee qu’a son endroit d’implantadon. La pression
portale est normale (110 mm.).
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7. Dilatation progressive avec bougies de
Bakes, ou perforation prudente d’un septum
fibreux, selon le type anatomique en cause.
8. Passage du catheter; le retour spontane de sang veineux temoigne de 1’emer
gence dans la veine porte.
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avons pu obtenir de cette maniere d’excellentes hepatographies, tant normales que
pathologiques, qui sont presentees et decrites en detail dans les illustrations numerotees de trois a 10.
C o n c l u s io n

C o m p lic a t io n s

Si Ton prend soin de recourir aux methodes usuelles d’asepsie chirurgicale, nous
ne croyons pas que l’infection puisse re
presenter un probleme particulier. Parce
que la cceliotomie est parfois inevitable,
nous avons toujours prefere proceder en
salle d’operation, mais il n’existe pas d’objection majeure a l’emploi de cette tech
nique au lit meme du malade en urgence.
L ’hemorragie est une complication pos
sible, en particulier au cours de tentatives
de perforation du feuillet ombilico-portal,
alors que le stylet, depassant son but, peut
lacerer la veine porte. II nous a paru utile,
dans ces cas, de placer un doigt comme
guide dans le sillon antero-posterieur
gauche, le long du ligament rond.
Nous n’avons eu pour notre part aucun
accident a deplorer, meme si parfois des
canulations plus difficiles necessitaient des
manoeuvres assez osees.
A p p l ic a t io n s
ICONOGRAPHIE

p o s s ib l e s e t

Un avantage non negligeable de cette
methode est de dispenser de Fanesthesie
generale, toujours susceptible de fausser
nos donnees hemodynamiques pour des
raisons pharmacologiques.
Mais son interet primordial est de permettre un acces direct a la veine porte, en
evitant les inconvenients, voire meme les
dangers d’utiliser la rate comme interme
diate.
Bien des espoirs sont permis; ils sont
d’ordre experimental, diagnostique et therapeutique. Nous ne nous interessons pour
le moment qu’aux applications anatomoradiologiques du precede, en vue d’une
etude eventuelle de comparaison avec
d’autres methodes d’opacification du systeme porte.
Apres canulation de la veine ombilicale,
la tension portale est prise, puis un liquide
radio-opaque injecte sous pression. Nous

Sans vouloir supplanter la splenoportographie trans-splenique, la portographie
par voie ombilicale presente des avantages
difficilement contestables:
1. Elle est realisable chez le malade
splenectomise.
2. Elle ne presente pas la morbidite de la
ponction de la rate, exposant aux lacera
tions susceptibles de forcer la splenectomie.
Ce point est particulierement important
chez l’enfant, ou il importe de conserver
la veine splenique intacte en vue d’une
anastomose ulterieure.
3. Elle est d’execution facile, sous anesthesie locale, mais suppose tout de meme
une dissection chirurgicale.
4. Elle permet la reprise a volonte des
cliches, et 1’etude des variations de la pres
sion portale, physiologiques ou induites
experimentalement par l’administration de
medicaments, grace a Finstallation d’un
catheter qui peut etre laisse en place plus
d’une semaine.

Fig. 5 .—Splenoportographie com plete. L a petitesse d u lit splanchnique explique p e u t-e tre
l’opacification de to u t le systeme po rte en d ep it
d ’une tension portale norm ale (80 mm.). L ’h epatogram m e se superpose ici a une cholangiographie
avec injection sim ultanee du canal d e W irsung
faite auparavant. L ’elim ination renale d u colorant
dessine les voies excretrices urinaires.
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5. En plus de fournir les renseignements
de la splenoportographie trans-splenique,
elle peut offrir des precisions supplementaires:
(a ) L’hepatographie obtenue est souvent
plus claire, par absence de dilution du co
lorant dans le lit portal.
(b ) Une mesure directe de la pression
presinusoidale est realisee; la rate n’est plus
situee en intermediate, et l’identite de la
pression sus-hepatique bloquee a la pres
sion sous-hepatique n’a jamais ete demon
tree de fagon satisfaisante.
(c ) Le diagnostic de tout bloc sous-hepatique isole, tronculaire ou segmentaire,
splenique en particulier, est deduit de la
coexistence de varices cesophagiennes avec
une pression normale.

Vol. 8

Fig. 7.—Hepatographie au temps sinusoidal. Les
renseignements obtenus sont comparables a ceux
de l’arteriographie renale. Des abces hepatiques
ou des lesions neoplasiques primitives ou secondaires du foie se manifesteraient par des images
circulaires de moindre densite, responsables de de
formations peripheriques des ramifications por
tal es.

(d )
La splenoportographie semble impuissante a discerner des thromboses portales reelles, les fausses thromboses par
flux retrograde associees dans 15% aux
cirrhoses.5 La mesure de la pression sus-he
patique, et la demonstration par voie retro-

Fig. 6.—Lobulisation hepatique. La catheter
obture completement une ramification portale, et
pourrait servir a mesurer dans cette position la
pression pre-sinusoidale bloquee. Le phenomene
rappelle l’alveolisation de certaines bronchogra
phies. L ’abcedation secondaire est theoriquement
possible.

Fig. 8.—Cirrhose biliaire au debut, secondaire
a un empierrement choledocien de trois ans.
Aspect caracteristique en arbre mort des ramifica
tions portales, qui sont moins nombreuses et implantees perpendiculairement par rapport aux
troncs principaux. II n’y a pas d’opacification de
collaterals meme s’il existe une hypertension por
tale (375 mm.).
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Fig. 9.—Hemochromatose cancerisee secondairement. Vue a fort grossissement de la
bifurcation portale. Invasion manifeste de la branehe portale gauche: image d’amputation
locale et absence d’injection du lobe gauche. Le sang revenant par la veine ombilicale contenait des debris tissulaires, probablement neoplasiques. La pression portale prise par voie
ombilicale etait tres elevee (480 mm.), mais ce chiffre etait sans doute fausse par l’obstruction neoplasique de voisinage.

grade de Fintegrite ou de Fobs traction por
tale pourrait alors conduire a des conclu
sions valables.
(e) Bayly1 signale enfin la mise en evi
dence, par voie ombilicale, de veines collaterales d’origine hilaire, qui echapperaient
a la decompression par anastomose portocave complete. L’anastomose latero-laterale
seule pourrait controler cette eventualite, et
sa permeabilite postoperatoire pourrait
etre facilement verifiee de la meme fafon.
Sur le plan de la therapeutique, peut-etre
est-il permis d’esperer aboutir au controle
eventuel de Fhemorragie par rupture de
varices cesophagiennes. L administration
perombilicale de medicaments pourrait
eviter les inconvenients du tamponnement
et permettre la preparation du malade a
une chirurgie vraiment elective.
La voie ombilicale est facilement utilisable comme route d’alimentation parente-

rale, et se rapproche davantage de la phy
siologic normale, le foie devenant premier
recepteur des substances nutritives.
Nous en voyons aussi l’interet dans l’antibiotherapie des abces hepatiques, et la
chimiotherapie du cancer primitif ou secondaire du foie, alors qu’un antimetabolite
pourrait etre simultanement administre par
la veine cave inferieure.
Tant duplications, encore speculatives,
feront Fobjet de publications subsequentes.
Su m m a r y

A preliminary report of a new approach to the
portal vein is presented. After an anatomic study
of the umbilico-portal junction, it appears that
the ligamentum teres is never fully obliterated in
adult life, and that through it, the portal vein
can be eatheterized under local anesthesia.
The technique is described and a few character
istic radiographs of the portal system are pre
sented and discussed.
Finally, some possible applications of the tech
nique are proposed.
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Fig. 10.—Hepatographie opacifiant une veine anormale d’origine hilaire. La pression
portale est ici normale (80 mm.), mais en presence d’hypertension portale, les collaterales
de ce type echappent a la decompression par anastomose porto-cave termino-laterale, qu’elles
contre-indiquent.1
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CHRONIC DISLOCATION OF TH E PROXIMAL INTERPHALANGEAL
JOINT: A METHOD OF SURGICAL REPAIR
A. M. W ILEY, M.Ch., F.R .C .S.,0 Toronto, Ont.

After acute dorsal or backward disloca

tion of a finger through the interphalangeal joint, chronic swelling and stiffness
are, unfortunately, very common. These
symptoms are variously attributed to in
adequate immobilization or excessive im
mobilization. These dislocations are fre
quently reduced by the patient, or in
athletics by a coach or bystander. Yet
recurrent dislocation or instability is rare,
indicating that the joint surfaces are in
herently stable.
Chronic traumatic dorsal dislocation is
to be distinguished from the hyperextended
position sometimes voluntarily adopted by
those with “limber” joints, or in spastic
athetosis, in the developing “swan-neck”
deformity of rheumatoid arthritis and in
certain instances of mallet deformity.
Established rheumatoid deformity may
later progress to true chronic dislocation
as a result of attrition rupture of the sublimis and of the joint capsule itself.

contribute so much to the maintenance of
the proper sequence of the interphalangeal
motion.3-6 In the normal course of events,
correction of the dislocation allows reat
tachment of the palmar plate often with
residual stiffness of joint motion. The use
of a protective splint is advocated in this
healing phase, although proper realign
ment of the joint surfaces should allow
healing of the palmar plate to proceed
whether the joint is immobilized or not.
Indeed there is much to be said for early
movement, yet it is during this early heal
ing phase that another injury may initiate
chronic instability. Fracture dislocations,
where a fragment of considerable size has
been avulsed from the base of the proxi
mal phalanx, will require more lengthy im-

Anatomy

Dislocation of the interphalangeal joint
entails rupture of the palmar fibrocartila
ginous plate, sometimes with tearing of the
collateral ligaments of the finger as well.
Radiologically, there may be some indi
cation of such avulsion in the form of a
chip fracture of the phalangeal base (Fig.
1). The Scandinavian authors, Stener,1 Moberg and Stener,2 have outlined the de
tailed anatomy of the plate and of the
collateral ligaments and the mechanism of
its rupture at certain joints, notably the
thumb. Rupture of the palmar plate may
occur at its distal or middle phalangeal
attachment, or in the membranous loose
portion attached to the proximal phalan
geal neck. Once subluxed or dislocated, by
whatever mechanism, the joint is hyper
extended by the altered action of the exten
sor mechanism, the collateral bands which
“Department of Surgery, University of Toronto.
Division of Surgery, Toronto Western Hospital,
Toronto, Ontario.

Fig. 1.—Radiograph of chronic dislocation of
proximal interphalangeal joint showing avulsion
of bone chip from phalangeal base by the palmar
plate. The second radiograph shows postoperative
result when the palmar plate was repaired.
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mobilization in the position of function. In
chronic or recurrent dorsal dislocation, de
fective healing of the palmar plate must be
considered. Indeed, several previous papers
on this condition710 describe a defect in
the attachments of the palmar plate re
paired by direct suture, or a type of teno
desis using strips of palmaris longus ten
don. The results of this procedure have not
always been perfect for such a repair may
itself promote some joint contracture. A
simple repair of the plate may deal only
partially with the joint laxity.
This paper describes a method of repair
for chronic dorsal dislocation of the inter
phalangeal joint. The method was con
ceived as a result of a dissection of a
rheumatoid finger and was subsequently
used in a young patient with satisfactory
results. Its use may be considered in the
surgical management of further cases of
this uncommon abnormality.
A n a t o m ic a l D issec tio n

A middle-aged woman suffered for
years from rheumatoid arthritis affecting
the hands and, on first attending the Or
thopedic Department, requested that the

Fig. 3.—Gross dissection of the fifth digit seen
in Fig. 2. The skin needle has been inserted
through an attrition rupture of the palmar plate
and the radial band of the sublimis insertion is
well seen.

fifth finger of her right hand be removed
and that an attempt be made to correct the
remaining digital deformities (Fig. 2). It
was thus possible to later dissect this digit
which contained an incorrectible “swanneck” proximal interphalangeal joint. The
palmar plate was partially ruptured and
with it the overlying strand of flexor digitorum sublimis insertion. This attrition rup
ture, a surprising finding, promoted the
chronic dorsal dislocation. It seemed quite
feasible to repair it by transplanting the
remaining strand of sublimis tendon to the
middle of the phalangeal base to close the
gap (Fig. 3).
C a se R eport

Fig. 2.—Rheumatoid hand showing
dorsal dislocation of the fifth digit.

chronic

A 19-year-old athlete dislocated the proxi
mal interphalangeal joint of his left ring finger
in a dorsal direction. It was reduced by a
coach. Three weeeks later a similar injury was
sustained and the finger thereafter remained
stiff and swollen. It was unstable in a dorsal
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direction and could be reduced with a painful
click (Figs. 4 and 5).
At operation, the palmar plate was found to
be avulsed from its attachment to the base of
the middle phalanx. After retraction of the
flexor profundus tendon, the insertion of the
sublimis was exposed (Fig. 6). The ulnar band
of this insertion was elevated medially, and
tethered to the raw area of phalangeal base
provided by removal of the small separate
bone fragment. Pulvertaft wire sutures were
used to fix the transposed band and these
penetrated the base of the phalanx to be tied
on the dorsum over a button. The realigned
sublimis band was then sutured to the palmar
plate while the dislocation was held reduced
by an assistant. A dynamic tendosesis was thus
performed (Fig. 7).
Postoperatively, the fingers were closed
over a rolled bandage in the palm while a
plaster slab was applied to the dorsum of
the wrist and hand extending to the knuckles
of the affected finger. Immobilization was
continued for four weeks; the wire was pulled
out from beneath the button and the index
and middle fingers attached together by a Fig. 5.—Dorsal view of the same patient as
garter to promote mobilization in splintage. shown in Fig. 4.
When seen one year later, the patient was
well satisfied with the result. There was some
restriction of full flexion of the proximal interphalangeal joint; the range of movement is
shown (Fig. 8).

Fig. 6.—Operative findings. The dissecting for
Fig. 4.—Chronic traumatic dorsal dislocation of ceps holds the retracted palmar plate and the
the proximal interphalangeal joint.
long tendons are well seen.
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Su m m a r y

A method is described for the repair of
rupture of the palmar plate in chronic dis
location of the proximal interphalangeal
digital joint. Attrition rupture of the plate
may occur in rheumatoid arthritis and may
contribute to the difficulty in managing
the “swan-neck” deformity so common in
this disease.
R eferen c es

Fig. 7.—Diagram to outline the method of re
pair used for this palmar plate defect.
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mal interphalangeal joint of the finger fol
lowing trauma, J. Bone Joint Surg. [Amer.],
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Resu m e

Fig. 8.—Postoperative result of the repair used
for ring finger.

La luxation dorsale aigue d’une articulation
phalangienne s’accompagne habituellement d’une
raideur et d’un gonflement chronique. La luxa
tion dorsale traumatique chronique doit etre distinguee du doigt en hyperextension qui se ren
contre dans les cas d’athetose spastique ou lors
de deformites consecutives a l’arthrite rhumatoi'de. La luxation de l’articulation interphalangienne s’accompagne d’une rupture du plateau
fibro-cartilagineux palmaire, parfois associee a
une dechirure des ligaments collateraux du doigt.
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On peut egalement deceler radiologiquement une
fracture en coin de la base de la phalange. Une
fois iuxee, l’articulation est maintenue en hyper
extension par Taction des extenseurs et des bandes
collaterales. La reduction de la luxation laisse
persister une raideur residuelle articulaire. Dans
les luxations recidivantes dorsales ont doit penser
a un defaut de guerison du plateau palmaire.
Les auteurs decrivent dans cet article une methode simple pour reparer la luxation dorsale
chronique. Cette methode, mise au point lors de
la dissection d’un doigt ampute pour arthrite, a
ete utilisee chez un jeune patient avec des resultats satisfaisants. La dissection avait montre
une rupture partielle du plateau palmaire avec
desinsertion du flechisseur profond.

L’insertion du flechisseur superficiel est exposee apres ablation d’un fragment d’os, son faisceau cubital est fixe a la surface osseuse a l’aide
dun fil metallique penetrant la base de la pha
lange et attache au dos du doigt avec un bouton.
L’immobolisation post-operatoire est maintenue
pour quatre semaines apres quoi le fil metallique
est enleve, Tindex et le majeur sont pris ensemble
pour faciliter la mobilisation. Le resultat obtenu
chez ce patient fut satisfaisant et apres un an
il n’existait qu’une legere restriction a la flexion
complete de l’articulation proximale. Les auteurs
concluent que cette methode simple de repara
tion devrait etre employee dans les luxations
chroniques de Tarticulation digitale interphalangienne proximale.

CYCLOPHOSPHAMIDE (Endoxana). Edited by
G. Hamilton Fairley and J. M. Simister. 200
pp. Must. John Wright & Sons Ltd., Bristol;
The Macmillan Company of Canada Limited,
Toronto, 1964, $8.00.

A little work has been done on suppression of
skin and lung homografts in animals and in
renal homografts in man. A primary trial of
cyclophoshamide in systemic lupus erythematosis and rheumatoid arthritis is also described.
Cyclophosphamide is a useful drug which
has, at least for the present, established a
place in the treatm ent of the leukemias,
lymphomas and certain solid tumours. This
forum contains much practical information
regarding the clinical applications of the drug
but falls short of being a complete reference
book on the subject.

The literature pertaining to cancer chem other
apy has been growing progressively since ni
trogen m ustard was introduced more than 20
years ago. It is increasingly difficult to keep
abreast of progress in this field and, for this
reason, review articles and monographs on
cancer chemotherapy are welcome. This vol
ume is based on the proceedings of a sympos
ium on the clinical uses of cyclophosphamide,
held at the Royal College of Surgeons of E ng
land in October 1963.
The form of the symposium is preserved
and the papers are presented as given, m ain
taining a certain individuality; however, this
arrangement involves a loss of organization
of subject material as a whole. Furtherm ore,
the content of each paper is limited to the
experience of the author and, in some in
stances, this consists of one or two case reports
only rather than this personal experience and
a summary of the available literature. It is
disappointing also that few controlled clinical
trials are presented, but instead many small
series of patients have been studied without
uniform criteria of selection and assessment;
the results are often based on clinical impres
sions rather than statistical verification.
The most obvious omission was any de
tailed discussion of the mode of action of
cyclophosphamide, its handling by the body,
and the pharmacological background of the
various routes and dosage schedules available.
A very interesting section describes the use
of cyclophosphamide for immuno-suppression.

ULTRASOUND: AS A DIAGNOSTIC AND
SURGICAL TOOL. Edited by Douglas Gor
don. 413 pp. Must. E. & S. Livingstone Ltd.,
Edinburgh; The Macmillan Company of Can
ada Limited, Toronto, 1964. $11.35.
In this book the author has carefully and clear
ly explained the physics of ultrasound and its
biological effects. He has included papers on
echo-encephalography, and ultrasonic diag
nosis of brain disease by the foremost authors
in this field; the problems of ophthalmic ultra
sonography and the use of ultrasound
for the diagnosis of abdominal masses
and cardiology are outlined; the uses of ultra
sound in Meniere’s disease and in otology and
rhinology are also discussed. A m ethod for
production of ultrasound focal lesions in the
central nervous system, and the physical fac
tors involved, is clearly presented.
This book should prove very useful for any
one interested in the use of ultrasound for diag
nosis and treatment, and will be appreciated
by the clinician who wishes to increase his
knowledge of this subject.
The clarity of presentation is a credit to the
author.
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The Royal College o f Physicians
a n d Surgeons o f Canada
1. CONFERENCE ON RESIDENCY
EDUCATION IN TH E CLINICAL
SPECIA LTIES
On October 1st and 2nd, 1965, more
than 120 representatives of Canadian
medical schools and other interested medi
cal organizations will attend a Conference
on Residency Education in the Clinical
Specialties convened by the Royal College.
Purpose of the conference is to examine
in depth the objectives of residency train
ing in relation to the future roles of physi
cians in the community and how these
objectives can be achieved under changing
medical socio-economic circumstances. A
number of outstanding speakers have been
invited to contribute to the discussions in
cluding Dr. John R. Ellis, Secretary of the
Association for the Study of Medical Edu
cation, London, England; Dr. William
Holden, Professor of Surgery, Western Re
serve University Medical School; Dr.
Samuel T. Martin, Provost, J. Hillis Miller
Health Center, University of Florida and
Dr. Donald D. Matson, Chairman of the
American Board of Neurological Surgery.
Proceedings of the Conference will be pub
lished and should prove of interest and
importance to all those engaged in the
training of residents for the clinical special
ties.

2. 1966 ANNUAL MEETING
The 1966 Annual Meeting of the College
will be held at the Queen Elizabeth Hotel,
Montreal, January 20th-22nd, 1966. Plan
ning for the meeting is already well ad
vanced and provides assurance that the
high standards set by recent annual meet
ings will be maintained. Dr. Peter B.
Medawar, Director of the Medical Re
search Council, London, England, will
deliver the 1966 Annual Lecture in Medi
cine while Dr. Albert Jutras, Professor of
Radiology, University of Montreal and
Director of the Department of Radiology,
Hotel-Dieu de Montreal, will be the
Annual Lecturer in Surgery. The Lecturer
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in Obstetrics and Gynaecology is Dr. Allan
C. Barnes, Director of the Department of
Obstetrics and Gynaecology, The Johns
Hopkins Hospital, Baltimore, Maryland.
Through courtesy of Smith, Kline and
French, closed-circuit colour television will
be once again an important adjunct to the
scientific program. The generous support
of Cyanamid of Canada Limited and Davis
and Geek will enable provision of simul
taneous translation services for many of
the scientific sessions and thereby encour
age, it is hoped, increased attendance and
participation by both official language
groups in the College.
REVISED RESOLUTION AND
STATEMENT PERTAINING TO
ITINERANT SURGERY
A statement on the subject of “itinerant
surgery” was initially promulgated by The
Royal College of Physicians and Surgeons
of Canada following approval by the
Council of the College in January 1961.
Earlier this year the College’s Committee
on Ethics reviewed this statement, and the
following revised resolution and statement
has now been approved:
“WHEREAS the Council of the Royal
College believes that the operative proce
dure is only one part of total surgical care
which includes making or confirming the
diagnosis, preoperative preparation, the
operation, postoperative care and the re
habilitation of the patient,
“AND WHEREAS this Council con
siders that itinerant surgery does not con
form to these standards,
“TH EREFO RE BE IT RESOLVED that
this Council condemns itinerant surgery as
being detrimental to the best interests of
the patient.
“Rare exceptions to this policy are cer
tain cases of unusual emergency or where
movement of the patient to another hos
pital would jeopardize his recovery. In
view of the foregoing it becomes evident
that any attempt on the part of practi
tioners or prepaid medical plans to divide
the regular surgical fee between the par
ticipating surgeon and the practitioner in
this situation is not ethical or in the best
interests of the patient.”
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All communications concerning this Journal
should be marked “Canadian Journal of
Surgery” and addressed to the Editor, C.M.A.
Publications, at C.M.A. House, 150 St. George
St., Toronto 5.
The Journal is published quarterly. Subscrip
tion is $10 per year ($5 per year for trainees
in surgery), and starts with the January issue
of each year. Single copies are $2.50 each, pay
able in advance. (It would be greatly appre
ciated if subscribers would please add bank
exchange to their cheques.)

INSTRUCTIONS TO CONTRIBUTORS
Manuscripts
Manuscripts in duplicate of original articles,
case reports, and other contributions should
be forwarded with a covering letter re
questing consideration for publication in the
Canadian Journal of Surgery. Acceptance
is subject to the understanding that they
are submitted solely to this Journal, and
will not be reprinted without the consent
of the author and the publishers. Accept
ance or rejection of contributions will be
determined by the Editorial Board. As
space is available, a limited number of
case reports will be published. Articles
should be typed on one side only of un
ruled paper, double-spaced, and with wide
margins. The author should always retain a
carbon copy of material submitted. Every
article should contain a summary of the
contents. The Concise Oxford Dictionary
will be followed for spelling. Dorland’s Am
erican Medical Dictionary will be followed
for scientific terminology. The Editorial
Board reserves the right to make the usual
editorial changes in manuscripts, includ
ing such changes as are necessary to en
sure correctness of grammar and spelling,
clarification of obscurities or conformity
with the style of the Canadian Journal of
Surgery. In no case will major changes be
made without prior consultation with the
author. Authors will receive galley proofs
of articles before publication, and are asked
to confine alterations of such proofs to a
minimum.
Reprints
Reprints may be ordered on a form which
will be supplied with galley proofs. It is
important to order these before publication
of the article, otherwise an extra charge
for additional type-setting will be made.

References
References should be referred to by numer
als in the text. They should include in
order: the author’s name and initials in capi
tals; title of the article; abbreviated journal
name; volume number, page number and
year. The abbreviations of journal names
should be those used by the National
Library of Medicine, Washington, D.C., as
published in Index Medicus. References to
books should include in order: author’s
name and initials; title of book; number of
edition (e.g., 2nd ed .); title of publishing
house; city of publication; year of publica
tion; page number if a specific reference.
Illustrations
A reasonable number of black-and-white
illustrations will be reproduced free with
the articles. Colour work can be published
only at the author’s expense. Photographs
should be glossy prints, unmounted and
untrimmed, preferably not larger than 10"
x 8". Prints of radiographs are required
and not the originals. The magnification of
photomicrographs must always be given.
Photographs must not be written on or
typed on. An identifying legend may be
attached to the back. Patients must not be
recognizable in illustrations, unless the
written consent of the subject for publica
tion has been obtained. Graphs and dia
grams should be drawn in India ink on
suitable white paper. Lettering should be
sufficiently large that after reduction to
fit the size of the Journal page it can still
be read. Legends to all illustrations should
be typed separately from the text and sub
mitted on a separate sheet of paper. Illustra
tions should not be rolled or folded.
Language
It should be clearly understood that con
tributors are at full liberty to submit
articles in either English or French, as they
please. Acceptance will be quite independ
ent of the language of submission. If the
contributor wishes, he may submit an in
formative summary of not more than 300
words in the language other than that in
which he has submitted the article. For
example, an article in English must carry
an English summary and may, if the author
wishes, carry a more detailed summary in
French.
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JOURNAL CANADIEN DE CHIRURGIE
Toute communication concernant le Journal
devra porter la mention “Journal canadien de
chirurgie” et etre adressee a 1’Editeur, Publica
tions de l’A.M.C., 150 St. George Street,
Toronto 5.
Le journal est publie trimestriellement. Le
prix de l’abonnement est de $10. par an ($5.
par an pour les medecins qui sont residents en
chirurgie) et commence avec le numero de
janvier de chaque annee. Un exemplaire isole
coute $2.50 et est payable d’avanee. ( Nous
serions reconnaissants aux souscripteurs de vouloir bien ajouter a leur cheque le montant des
frais bancaires eventuels).
IN STRU CTIO NS A NOS
COLLABO RATEURS
Manuscrits
Les manuscrits d’articles originaux, de rap
ports cliniques etc. seront envoyes en deux
exemplaires, accompagnes d’une lettre deman
dant qu’on veuille bien considerer leur publica
tion dans le Journal canadien d e chirurgie. Us
ne seront acceptes qu’a la condition qu’ils
n’aient ete soumis qu’a notre Journal et qu’ils
ne soient pas reimprimes sans le consentement
expres de l’editeur et l’auteur. L ’acceptation
ou le refus des articles soumis releve du Conseil de la publication. Si la place est disponible,
un nombre limite d’histoires cliniques pourront
etre publies. Les articles seront dactylographies
sur un seul cote d’un papier non ligne, a double
espace et avec une large marge. L ’auteur devra
toujours conserver une copie au papier carbone
du texte soumis. Tout article devra etre accompagne d’un resume. L ’orthographe sera
celle adoptee par le dictionnaire Larousse.
Quant a la terminologie scientifique, elle sera
basee sur le Dictionnaire des termes techniques
de medecine ou tout autre ouvrage de refe
rence serieux. L e Conseil de la publication se
reserve le droit d’apporter au texte les changements qu’il jugerait a propos pour assurer la
correction grammaticale et l’orthographe, pour
eliminer d’eventuelles obscurites ou pour rendre la presentation conforme au style du Jour
nal canadien d e chirurgie. Aucun changement
important ne sera apporte au texte sans que
l’auteur ait ete prealablement consulte. Les
auteurs recevront avant la publication des
epreuves d’imprimerie de leur texte, auxquelles
ils sont pries d’apporter le minimum de correc
tions.
Tires-d-part
On pourra commander des tires-a-part sur
une formule qui est envoyee avec les epreuves.
II est important de les commander avant la
publication de l’article, sous peine de devoir
payer un supplement pour une nouvelle com
position.

Bihliographie
Les references bibliographiques seront indiquees par des numeros dans le corps du texte.
Elies comprendront dans l’ordre: le nom de
l’auteur et ses initiales, en majuscules, le titre
abrege du Journal, le numero du volume, le
numero de la page et l’annee. Les abreviations
admises pour les noms de revues sont celles qui
figurent dans I’ln dex Medicus de la Bibliotheque Nationale de Medecine, Washington,
D.C. Les renvois aux livres comprendront
dans l’ordre: le nom de l’auteur, ses initiales,
le titre de l’ouvrage, le numero de l’edition (p. ex. 2eme ed.), le nom de la
maison d’edition, la ville ou elle est situee et
l’annee de la publication; enfin, le numero de
la page s’il s’agit d’un renvoi precis.
Illustrations
Le journal accepte de publier gratuitement
un nombre raisonnable d’illustrations en noir
et blanc. Les reproductions de cliches en couleurs seront publiees aux frais de l’auteur. Les
photographies seront imprimees sur papier brillant, ne seront ni montees ni calibrees et d’un
format maximum de 8 " x 10". En ce qui conceme les radiographies, nous demandons des
copies et non pas foriginal. On devra toujours
fournir un agrandissement de microphoto
graphies. II ne faut jamais ecrire ou dactylographier un texte quelconque sur les photo
graphies. Une legende les identifiant pourra
etre jointe au dos. Dans les illustrations montrant des malades, ceux-ci ne pourront etre
reconnus, a moins qu’ils n’en aient donne le
consentement ecrit prealablement a la publica
tion. Les graphiques et diagrammes seront dessines a l’encre de Chine sur un bon papier a
dessin blanc. Le lettrage devra etre ecrit en
caracteres assez grands pour que, apres reduc
tion proportionnelle au format du Journal, ils
soient encore lisibles. Les legendes devant
accompagner les illustrations seront dactylographiees sur une feuille independante du
texte. Les illustrations ne seront ni roulees ni
pliees.
Langue vehiculaire
II doit etre clairement etabli que les collaborateurs ont pleine liberte de soumettre leurs
articles en frangais ou en anglais, a leur choix.
L ’acceptation de l’article sera entierement inde
pendante de la langue choisie par 1’auteur. Si
le collaborateur le desire, il peut decrire le
contenu de 1’article en un sommaire ne depassant pas 300 mots et dans une langue differente
de la langue choisie pour l’article lui-meme.
Par exemple, un article ecrit en frangais doit
comporter un resume en francais et peut, si
l’auteur le desire, etre accompagne d’un som
maire plus detaille en anglais.
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Humm. 78 pp. Illust. Bailliere, Tindall and Cas
sell Ltd., London; The Macmillan Company of
Canada Limited, Toronto, 1965. $3.25.
A Short Textbook of Surgery. 8th ed. Sir
Charles Illingworth. 551 pp. Illust. J. & A.
Churchill Ltd., London; Queenswood House
Limited, Toronto, 1965. $13.50.
Surgery in America: from the Colonial Era to
the Twentieth Century. Selected writings, edited
by A. Scott Earle. 280 pp. Illust. W. B. Saun
ders Comoany, Philadelphia and London: Mc
Ainsh & Co. Limited, Toronto, 1965. $9.20.
Surgery of the Gall Bladder and Bile Ducts.
Edited by Rodney Smith. 379 pp. Illust. Butter
worth & Co. (Publishers) Ltd., London; Butter
worth & Co. (Canada) Ltd., Toronto, 1964.
$23.75.
Les Voies de Penetration des Membres. 3rd ed.
F. Fableau and C. Rougemont. 391 pp. Illust.
Editions Doin, Deren & Cie, Paris, 1964. 65 F.
$13.00 (approx.).
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BOOK R E V I E W S
Book Reviews to be found on pages— 331, 339, 357, 368, 373, 388, 40/, 411 and 439.
MUNRO KERR’S OPERATIVE OBSTETRICS.
7th ed. J. Chassar Moir. 1003 pp. Illust.
Bailliere, Tindall and Cox, London; The Mac
millan Company of Canada Limited, Toronto,
1964. $22.75.

For the obstetrical surgeon the text covers a
wide range of normal and abnormal clinical
problems. Each is presented in its entirety.
Present-day concepts of management and
technique are clearly evolved from the firm
foundations of past teaching and experience.
The organization is excellent. A succinct
discussion of the management of normal labour
in part one, is followed by a discussion of
dystocia in three parts. In part five obstetri
cal operations are dealt with in some detail
and the final chapters in part six are con
cerned with injuries and accidents to mother
and child. All is set out in large clear type
with superb illustrations and references are
included at the end of each chapter. Professor
Moir presents his material in classroom style
yet with the informal manner of a bedside
clinician.
The chapters of dystocia raise pertinent
controversial issues. The problem of faulty
uterine action is superficially handled in that
many of the established principles of uterine
physiology are glossed over lightly. This in
turn is reflected in the approaches to man
agement of this important problem. The read
er is left feeling that he has never come to
grips with the issue or given a direct concrete
plan for management. The consultant will be
interested in the concepts of trial of labour
and trial of forceps. In terms of modern North
American practice he will find the indications
and contraindications cumbersome. The chap
ter on management of breech presentation
will certainly give the house surgeon and
young obstetrician some added depth. The
rarer causes of dystocia, the pelvic tumours
and the obstetrical accidents are thoroughly
discussed and most rewarding to all.
This book will probably remain a standard
reference text for all obstetricians and gyne
cologists.

LES ANTICORPS DE TRANSPLANTATION.
Andre Govaerts. 148 pp. Illust. Editions Arscia
S.A., Bruxelles, 1964. 250 Fr. B. $5.00 (approx.).

Ce travail contient plusieurs informations
utiles et une bibliographic elaboree concernant la methodologie des cultures tissulaires
et des techniques immunologiques in vitro.
Toutefois la revue de la litterature sur le role
respectif des anticorps circulants et cellulaires
manque de synthese et ne m'apparait pas com
plete. L a presentation manque de clarte et les
conclusions de l’auteur sont trop speculatives.

C’est un volume a avoir dans une bibliotheque de transplantation.
A SHORT TEXTBOOK OF SURGERY. 8th ed.
Sir Charles Illingworth. 551 pp. Illust. J. & A.
Churchill Ltd., London; Queenswood House
Limited, Toronto, 1965. $13.50.

This book is remarkable for its small size and
its single authorship. Both these features highly
recommend it to the medical student for whom
few books of small compass are available.
This book has, on the whole, been brought up
to date quite effectively, but there are still
some omissions. This reviewer could find no
reference in the index to transplantation or
grafting, surely something which deserves a
place in a modern text. On the whole, for the
average student this is an authoritative source
of information which he can hope to digest
in the limited time at his disposal.
MODERN OPHTHALMOLOGY. Vol. 1. Basic
Aspects. Edited by Arnold Sorsby. 531 pp.
Illust. Buterworth & Co. (Canada) Ltd., Toron
to, 1963. $29.25.

This is the first book of Professor Sorsby’s
Modern Ophthalmology, which is issued in
four volumes; the entire set is now available.
In vol. 1, as in the four-volume series, the
editor is assisted by a number of leading con
tributors from the British Isles, North America,
and elsewhere, in the production of an inter
nationally authoritative review of all subjects
in ophthalmology.
Volume 1 is the introductory volume and
covers certain of the basic sciences in oph
thalmology. Included in the volume is a com
prehensive outline of anatomy, physiology,
optics, and pharmacology, as applied to oph
thalmology; in addition, an account is given
of the eye examination, and etiological entities
of eye disease, as well as a resume of the
history of ophthalmology (perhaps in subse
quent editions the editor may elaborate on
the first volume to include introductory dis
cussions on other basic sciences such as oph
thalmic pathology and bacteriology).
Volume 1 and the subsequent three volumes
succeed in covering ophthalmology in general,
but discussion of the various topics is of
necessity, brief and leads to certain limitations
when regarded from the point of view of a
reference text. The series does, however, have
all the advantages of a concise and up-to-date
review of ophthalmology and provides a new
look at the subject matter by approaching
eye disease from an etiological aspect. Mod
ern Ophthalmology should prove of consider
able value to both the postgraduate and prac
tising ophthalmologist, and deserves inclusion
in all ophthalmic libraries.
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Penthrane
(METHOXYFLURANE, ABBOTT)

(There is no other anaesthetic like it)
Ifyour patients could benefit from a
general anaesthetic that (1) permits
remarkable cardiovascular stability, (2)
causes profound muscle relaxation
without apnea, (3) is comparatively
simple to administer and control, (4) is
free of explosion hazard, (5) provides
persistent analgesia that reduces the

need for post-operative narcotics, and
(6) has no more effect on the liver
than ether or cyclopropane— then your
patients could benefit from Penthrane.
Ask your Abbott man about it or write
Abbott Laboratories Limited, P. O. Box
6150, Montreal, for complete profes
sional literature.

♦Trademark registered

ABBOTT
LA BORATORIES
LIM ITED
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SURGICAL BLADES
STERILE-DISPOSABLE

I

in stainless steel or carbon steel
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S
Sw an n-M orto n surgical blades are precision-ground
in Sheffield from the finest materials. Each blade is
sterilized by gam m a radiation (2.5m. rads.) under in
dependent laboratory control and packed in newly
designed metal foil packs which enable the blade to be
exposed in one quick 'peel'.
All packs are dispenser types, colour coded according
to blade number, and show a photographic reproduc
tion of the actual blades to assist in easier recognition,
sorting and storekeeping. All Sw a n n-M orton blades
can be stored indefinitely irrespective of storage or
climatic conditions.
SWANN-MORTON BLADES are available in 12 shapes.
* STERILIZED STAINLESS STEEL in unit boxes of 144
singly wrapped blades. A n d small handy packs of
3 6 blades.
-ifc STERILIZED CARBON STEEL in unit boxes of 144 singly
wrapped blades.
% STANDARD CARBON STEEL (not sterilized) in unit
boxes of 24 packets of 6 blades.
* SWANN-MORTON SURGICAL HANDLES are available
in 5 standard sizes, packed in autoclaving nylon
and boxed in units of 6.

s!

*

NEW! SWANN-MORTON STITCH CUTTERS

(no handle
required) singly packed in quick peel metal foil packets and boxed

(144 blades) in Hospital dispenser type boxes, these sterile
disposable blades eliminate the use of scissors. They are quick,
efficient, low priced, comfortable for the patient. Unopened
packets can be autoclaved or stored in any mercury free solution
if desired.

GLAXO ALLENBURYS (Canada) LTD.,
52 BARTOR ROAD • WESTON • ONTARIO.
sHOCUvK,- H loitoK

(Sales) Ltd, SHEFFIELD 6, ENGLAND

J . E. HANGER OF CANADA Limited
Head Office established 1861
38 Camden Street, TORONTO
Phone EM. 4-5797

THE ROYAL VICTORIA HOSPITAL
Montreal, Canada

POST-GRADUATE COURSE
Spring 1966
PROBLEMS IN GENERAL SURGERY
April 6, 7 and 8, 1966
This Course is designed for the surgeon
in active practice. Sessions will include ab
dominal surgery, common peripheral vascular
surgery and coverage of pre- and post-opera
tive care.
Teaching methods to be utilized are prac
tical demonstrations, seminars and lectures.
Recent advances will be emphasized.
Enrolment is limited.
Fee: $75.00 Canadian
$69.00 U.S. equivalent
For Further details, write to:

THE SECRETARY, POST-GRADUATE BOARD,
ROYAL VICTORIA HOSPITAL,
687 Pine Avenue West,
Montreal 2, Quebec, Canada

